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THE  OCCURRENCE  OF  MALIGNANT  NEOPLASMS  IN 
THE  YOUNG' 

AS  SHOWN   BY  AN  ANALYSIS  OF  2,000  CASES  OF   MALIGNANT   NEOPLASMS 

EXAMINED   IN    THE   PATHOLOGICAL  LABORATORY   OF 

THE    UNIVERSITY    OF    MICHIGAN  * 

ALDRED     SCOTT     WARTHIN,     M.D. 

ANN     ARBOR,     MICH. 

The  present  study  is  based  on  an  analysis  of  2,000  cases  of  malig- 
nant neoplasm  contained  in  a  total  of  3,600  cases  of  neoplasm  examined 
microscopically  in  the  Pathological  Laboratory  of  the  University  of 
Michigan  during  the  years  1895-191v3.  This  material  is  the  same  as 
that  used  in  the  two  papers  by  Dr.  Weller  and  myself^  in  The  Archives 
OF  Internal  Medicine  in  1913.  As  stated  there,  the  material  studied 
is  a  homogeneous  one,  derived  almost  entirely  from  the  state  of  Mich- 
igan, and  representing  the  average  population  of  the  state.  Further, 
the  material  has  been  utilized  not  only  for  the  purposes  of  practical 
diagnosis,  but  also  in  the  teaching  of  pathologic  histology,  so  that  the 
percentage  of  error  in  diagnosis  can  be  safely  regarded  as  reduced' to  a 
minimum.  This  point  is  of  especial  importance,  since  the  majority  of 
statements  concerning  the  occurrence  of  malignant  neoplasm  in  the 
young  are  to  be  found  in  writings  of  the  Virchow  period  when  no  exact 
differentiation  of  carcinoma  and  sarcoma  was  made,  and  when  malig- 
nant teratoid  tumors  were  classed  as  sarcoma  or  carcinoma  or  chon- 
droma, etc.,  as  the  case  might  be,  according  to  the  preponderance  of 
one  or  the  other  of  the  elements  making  up  the  growth.  Doubt  is, 
therefore,  justly  thrown  on  many  of  the  diagnoses  in  the  reported 
cases  of  congenital  and  early-life  tumors.  As  Williams  has  mentioned, 
this  is  particularly  true  of  the  tumors  described  as  "epitheliomata." 

The  age-period  of  1  to  30  years  has  been  chosen,  as  covering  the 
entire  period  of  development.  It  is  of  the  greatest  importance  as  far 
as  the  broad  general  neoplasm  problem  is  concerned  to  establish  the 
relations  existing,  if  any,  between   the  origin  of  neoplasms  and  the 


*  Read  before  the  Association  of  American  Pathologists  and  Bacteriologists, 
Washington,  D.  C,  1913. 

*From  the  Pathological  Laboratory  of  the  University  of  Michigan,  Ann 
Arbor,  Mich. 

1.  Weller,  C.  V.:  Age  Incidence  in  Carcinoma,  The  Archivks  Int.  Med., 
1913,  xii,  539.  Warthin,  A.  S. :  Heredity  with  Reference  to  Carcinoma,  etc., 
ibid.,  p.  546. 


periods  of  bodily  growth.  The  slalcniciU  is  frequently  met  in  the 
literature  that  the  development  of  malignant  neoplasms  is  especially 
related  to  the  climacterics.  It  is  essential  to  know  if  such  a  relationship 
exists  in  the  case  of  the  lesser  climacterics  as  well  as  of  the  graiul.  In 
the  consideration  of  the  occurrence  of  neoplasms  in  the  young  the  first 
three  decenniums  should  be  taken  as  covering  the  periods  of  dentition, 
puberty,  youth  and  early  se.xual  maturity,  if  this  question  is  to  be 
settleil.  This  has  not  yet  been  done.  The  greater  number  of  the 
reports  of  malignant  neoplasm  has  been  concerned  almost  wholly  with 
the  question  of  earlini'ss.  Numerous  cases  of  congenital  and  early-life 
neoplasms  arc  recorded  in  the  transactions  of  pathologic  societies  with 
reference  to  this  one  point ;  but  little  analysis  has  been  made  of  col- 
lecletl  cases  from  the  more  important  point  of  view. 

Of  the  2.000  cases  of  malignant  neoplasms  studied,  195.  or  9.75  per 
cent.,  occurred  in  the  age-period  1  to  30  years.  Of  these  108  cases,  or 
55.4  per  cent.,  were  in  males,  and  S?,  or  44.6  per  cent.,  in  females 
(Table  1).  The  forms  of  neoplasms  and  tluir  (iistriliulion  tlirnugli  the 
thirty  years  is  as  follows : 


AC.K 
First   Ye.mi 
Rhab<1nni%'o«arcoma  of  kidney. 

Rov  '      "  oma  of  orbit. 

Ly:  I  of  intestines. 

A<i'  •'  kiHrrv.  cnnpcnital. 

M; 

M. 

M. 

O  •  -arcuuia  ot  ucck. 

Re  ma  of  eye. 

Sp;; ..itoma  of  jaw. 

Adenorhabdomyosarcoma  of  kidney. 

Second   Year 
Lymphosarcomatosis. 
.Angiosarcoma  of  eye. 

Third   Year 
Sm."»11  *r>^vl!r  <-j11  ^.Trcoma  of  radius. 
Rh  f  kidney. 

S(>:  ;na  of  neck. 

Ly:.., :bit. 


Fourth   Year 


Lv- 
M 

Rl 

Sn 

No 


bladder. 

!  carcinoma  of  ear. 
•ma  of  testis. 
;  sarcoma  of  eye 

1  UTH    Year 

^•-'■-    Vr.AR 

f  femur 


INXIDEN'CR 

Seventh    Ykar 
Osteochondrosarcoma  of  femur. 

Eighth    Year 
Spindlc-ccll  sarcoma  of  orbit. 
Large  round-cell  sarcoma  of  tibia. 

Ninth    Year 
I-argc  round-cell  sarcoma  of  log. 
Fibrosarcoma  of  nose. 

Tenth    Year 
Osteosarcoma  of  foot. 
Spindlc-ccll  sarcoma  of  eyelid. 
Round-cell   sarcoma  of  tibia. 
Small  roun<I-cclI   sarcoma  of  orbit. 

IxEVENTH    Year 
Squamous-ccllcd  carcinoma  of  U-r. 
Sarcoma  of  eye. 
Lymphosarcoma  of  intestine. 

TWKI.I-TH     Yi  .\K 

No  cases. 

TlIIRTEKNTH     Yl  AK 

No  cases. 

Fourteenth    Year 
Spindlc-ccll  sarcoma  of  ulna. 
Sfjuamous-ccll  carcinoma  of  mouth. 
Carcinoma  of  stomach. 
Osteosarcoma  of  pelvis. 
Adenocarcinoma    of    umbilicus     (con- 
genital), 
nasal-celled  carcinoma  of  eve. 


AGE     I^XIDEX 
l''iFTii:i:NTH    Year 
Adenocarcinoma  of  ovary. 
Endothelioma  of  orbit. 

Sixteenth    Ye.\r 
Osteochondrosarcoma  of   femur. 
Alveolar  sarcoma  of  tibia. 
Large  round-cell  sarcoma  of  uterus. 
Medullary  carcinoma  of  ovary. 
Large  spindle-cell  sarcoma  of  clavicle. 
Osteosarcoma  of  tibia. 
Osteochondroma  of  scapula. 
Round-cell  sarcoma  of  femur. 

Seventeenth    Year 
Spindle-cell   sarcoma  of  tibia. 
Sarcoma  of  parotid  region. 
Osteosarcoma  of  femur. 

Eighteenth    Year 
Basal-cell  carcinoma  of  eye. 
Malignant  teratoma  of  ovary. 
Osteosarcoma  of  humerus. 
Colloid  carcinoma  of  colon. 
Round-cell  sarcoma  of  skin  of  thigh. 

Nineteenth    Year 
Malignant  teratoma  of  ovary. 
Small  round-cell  sarcoma  of  orbit. 
Alveolar  round-cell  sarcoma  of  ribs. 
Large  spindle-cell  sarcoma  of  brain. 
Spindle-cell  sarcoma  of  bladder. 
Aletastatic    carcinoma    in    cervical 

lymph-nodes. 
Squamous-celled    carcinoma   of   cheek. 
Melanotic  sarcoma  of  skin. 

Twentieth    Year 
Colloid   carcinoma    of    intestine. 
Spindle-cell  sarcoma  of  parotid. 
Alalignant  syncytioma  of  uterus. 
Malignant  teratoma  of  testis. 
Scirrhous  carcinoma  of  stomach. 
Fibrosarcoma  of  jaw. 
Small  spindle-cell  sarcoma  of  jaw. 
Spindle-cell  sarcoma  of  face. 
Fibrosarcoma  of  popliteal  space. 

Twenty-First    Year 
Squamous-celled  carcinoma  of  cervix. 
Myosarcoma  of  femur. 
Basal-celled  carcinoma  of  conjunctiva. 
Lymphosarcomatosis. 
Giant-cell  sarcoma  of  ulna. 

Twenty-Second   Year 
Squamous-celled  carcinoma  of  skin  of 

abdomen. 
Osteosarcoma  of  pubis. 
Giant-cell  sarcoma  of  jaw. 
Lymphosarcomatosis. 
Squamous-celled  carcinoma  of  eye. 
Small  round-cell  sarcoma  of  fibula. 


CE — (Continued) 

Twenty-Third    Year 
Squamous-cell  carcinoma  of  skin. 
Carcinoma  of  breast. 
Lymphosarcomatosis  . 
Basal-cell  carcinoma  of  eye. 
Colloid   carcinoma  of  cecum. 

Twenty-Fourth   Year 
Adenocarcinoma  of  cecum. 
•Adenocarcinoma  of  breast. 
Adenocarcinoma   of   ovary. 
Osteochondrosarcoma  of  pelvis. 
Alveolar  round-cell  sarcoma  of  neck. 
Malignant  teratorna  of  testis. 
Fibrosarcoma  of  hose. 
Malignant  teratoma  of  testis. 

Twenty-Fifth    Year 
Squamous-cell  carcinoma  of  chin. 
Medullary  carcinoma  of  breast. 
Malignant  teratoma  of  testis. 
Osteosarcoma  of  femur. 
Lupus-carcinoma  of  face. 
Lupus-carcinoma  of  cheek. 
Melanotic  sarcoma  of  skin. 
Giant-cell  sarcoma  of  jaw. 
Myosarcoma  of  uterus. 
Malignant  teratoma  of  testis. 

TwENTY-SixxH    Year 
Sarcoma  of  skin. 
Basal-cell  carcinoma  of  lip. 
Round-cell     alveolar     sarcom^     of 

humerus. 
Squamous-celled  carcinoma  of   cervix. 
Spindle-cell  fibrosarcoma  of  jaw. 
Fibrosarcoma  of  breast. 

Twenty-Seventh    Year 
Adenocarcinoma  of  uterus. 
Carcinoma  of  antrum. 
Spindle-cell  sarcoma  of  breast. 
Lymphosarcomatosis. 
Medullary  squamous  celled  carcinoma 

of  cervix. 
Squamous-celled  carcinoma  of  lip. 
.Adenocarcinoma  of  uterus. 
Squamous-celled  carcinoma  of  hand. 
Malignant  teratoma  of  testis. 
.\denocarcinoma  of  thyroid. 
Squamous-celled  carcinoma   of  cervix. 

Twenty-Eighth    Year 
Malignant  teratoma  of  testis. 
Cystocarcinoma  of  ovary. 
Carcinoma  of  breast. 
Squamous-callcd  carcinoma  of  lip. 
Rodent  ulcer  of  eye. 
Scirrhous  carcinoma  of  pylorus. 
Malignant  teratoma  of  testis. 
Medullary  round-cell  sarcoma  of  popli- 
teal space. 
Sarcoma  of  ovary. 
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Twexty-Ejchth    Ykar — {Continued)  Medullary  carcinoma  of  cervix. 

r    •     •    •         ^    of  neck.  Endothelioma  of  chin. 

-atoma  of  testis.  Squamous-cell  carcinoma  of  cervix. 

-^  led  carcinoma  of  mouth.  Myosarcoma  of  cervix. 

C>i:aut::ucarcinoma  of  breast.  Lymphosarcoma. 

Squamous-celled  carcinoma  of  lip.  Cvstocarcinoma  of  ovary. 

Myosarcoma  of  uterus. 

TwEXTV-NiXTH    YEAR  Squamous-cell  carcinoma  of  penis. 

Spindle-cell  sarcoma  of  femur  Medullary  carcinoma  of  breast. 

Carcinoma  of  parotid.  Carcinoma  of  breast. 

Cystocarcmoma  of  ovary  Medullary  carcinoma  of  cervix. 

Fn'?'-rhH!'>ma  of  orbit.  Medullary  carcinoma  of  breast, 

led  carcinoma  ot   penis.  Lymphosarcomatosis. 

ina  of  tube.  Stiuamous-celled   carcinoma  of  cervix, 

of  inner  canthus.  Medullary  carcinoma  of  cervix. 

Knu.ilx.;ouia  of  mouth.  Adenocarcinoma  of  rectum. 

Squamous-celled  carcinoma  of  cervix.  .^jenosarcoma  of  cervix,  congenital. 

.•\denocarcinoma  of  rectum.  ,,  ,.  .  .  ,     .  * 

Squamous-celled  carcinoma  of  cervix.  ^I^l'g"'-'"^  syncyt.oma  of  uterus. 

Basal-celled  carcinoma  of  lip.  I  ymphosarcomatos.s. 

Medullary  carcinoma  of  breast.  Squamous-celled   carcinoma  of  cervix. 

Basal-calied  carcinoma  of  nose.  Medullary  carcinoma  of  breast. 

Squamous-celled  carcinoma  of  lip.  Scirrhous  carcinoma  of  breast 

Squamous-celled  carcinoma  of  lip. 

Thirtieth    Year  Cylindroma  of  parotid. 

Spindle-cell  sarcoma  of  ovary.  Squamous-celled  carcinoma  of  leg. 

Melanotic  sarcoma  of  skin.  Squamous-celled  carcinoma  of  lip. 

Spindle-cell  sarcoma  of  heel.  Myosarcoma  of  uterus. 

The  types  of  neoplasms  were  divided  as  follows :  carcinoma  77,  or 
39.5  per  cent. ;  sarcoma  92,  or  47.3  per  cent. ;  malignant  teratoma  19, 
or  9.7  per  cent. ;  malignant  syncytioma  2,  or  1  per  cent. ;  endothelioma 
5,  or  2.5  per  cent.  If  the  malignant  syncytioma  and  the  malignant 
teratoma  be  added  to  the  carcinoma,  as  all  of  the  latter  showed  atypical 
epithelial  proliferations,  even  in  many  cases  to  the  extent  of  producing 
epithelial  metastases  of  the  nature  of  carcinoma,  and  as  malignant 
syncytioma  is  epithelial  in  origin,  it  will  be  seen  that  the  types  of  malig- 
nant neoplasms  in  this  series  are  nearly  evenly  divided  between  con- 
nective-tissue and  epithelial  growths  (Table  1). 

TABLE    L— Malignant    Neoplasms,  2,000  Casks.-  in   the    Agi:    Pkriod    1-30 
Years,    195    Cases,    or    9.75    Per    Cent. 

Cases  Per  Cent. 

Males    108  55.4 

Females    87  44.6 

Carcinoma   77  39.5 

Sarcoma   92  47,3 

Malignant  Teratoma   19  9.7 

Malignant    Syncytioma 2  1 .0 

Endothelioma  5  2.5 

Of  the  carcinomas  the  distribution  as  to  locality  was  as  follows: 
antrum  1,  breast  12,  eye  and  conjunctiva  7,  small  intestine  1,  colon  1, 
cecum  2,  rectum  2,  lip  9,  lymph-nodes  1,  mouth  2,  ovary  6,  parotid  1, 
penis  2,  tube  1,  hand  1,  leg  2,  ear  1,  check  2,  nose  2,  chin  1.  elbow  1, 
stomach  2,  pylorus  1,  umbilicus  1,  cervix  of  uterus  12,  ciiflonictriinn  2, 

tbvrr.irl    1    (f.-.l.lo  2  I, 


TABLE    2. — Site   of   Carcinoma 


....     1 

1 

Breast 

....    12 
....     7 

Leg 

Ear  

Cheek  

Nose  - 

2 

1 

2 

2 

Intestine   

Colon  

....     1 
1 

Cecum   

....     2 
....     2 

Chin 

1 

Elbow 

Stomach 

Pylorus   

1 

2 
...     1 

Lip 

Lvmph-Nodes,  metastatic 

....     9 
....     1 
....     2 
....     6 

Mouth   

Umbilicus  .... 

1 

Uterus,  cervix 

Endometrium 

12 

2 

Parotid 

....     1 
....     2 

Penis 

Thyroid 

1 

Tube 

....     1 

The  distribution  of  the  sarcomas  with  respect  to  site  was  :  bladder  2, 
jaw  7,  femur  10,  tibia  6,  fibula  1,  heel  1,  foot  1,  pelvis  3,  humerus  2, 
ulna  2,  radius  1,  rib  1,  scapula  1,  clavicle  1,  brain  1,  breast  2,  eye  5, 
eyelid  1,  orbit  5,  face  1,  intestine  2,  lymph-nodes  10,  muscle  of  abdo- 
men 2,  neck  4,  nose  2,  ovary  2,  parotid  3,  popliteal  space  2,  skin  5, 
body  of  uterus  4,  cervix  2  (Table  3). 

TABLE   3. — Site   of    Sarcoma 


Bladder  

2 

Bone  and  Periosteum- 

7 

Femur   

10 

Tibia 

6 

Fibula 

1 

Heel 

1 

Foot  

1 

Pelvis 

3 

Humerus 

2 

Ulna  ... 

2 

Radius 

1 

Rib  ... 

1 

Scapula   

1 

Clavicle  

1 

Brain   

1 

Breast 2 

Eve : . .  .  5 

Eyelid 1 

Orbit 5 

Face  /.  1 

Intestine    2 

Lymph-nodes  10 

Muscle,  abdominal 2 

Neck 4 

Nose  2 

Ovary 2 

Parotid 3 

Popliteal  space 2 

Skin   5 

Uterus  4 

Cervix   2 


The  distribution  of  the  malignant  teratomas  was  :  cervix  of  uterus  1, 
kidney  4,  ovary  2,  testis  12.  The  endotheliomas  were  distributed  as 
follows  :  chin  1,  orbit  2,  mouth  1,  neck  1  (Table  4). 


TABLE   4 


Site   of   Malignant    Teratoma 

Cervix  uteri 1 

Kidney  4 

Ovary 2 

Testis  12 


Site   of    Endothelioma 


Chin  .. 
Orbit  . 
Mouth 
Neck  .. 


The  chart  shows  graphically  the  age  distribution.  It  will  be  seen 
by  this  that  the  curve  is  high  during  the  first  year,  falls  then  to  rise 
at  puberty,  after  which  there  is  a  steady  rise  up  to  the  limit  of  the 


period,  age  30.  The  large  number  in  the  tirst  year  emphasizes  the 
importance  of  the  congenital  factor,  and  this  influence  is  felt  in  the 
case  of  the  majority  of  the  tumors  found  up  to  the  jieriod  of  sexual 
ripeness,  even  when  no  actual  evidences  of  a  teratoid  nature  could  be 
demonstrated  in  the  tumor.  Sarcoma  jiredominates  in  the  period  of 
infancy  and  childhood;  but  the  parallel  increase  of  both  sarcoma  and 
carcitioma  'with  age  is  noteu'orthy  and  in  contradiction  to  the  usual 
belief  that  sarcoma  is  essentially  a  disease  of  childhood.  The  cases  of 
malignant  teratoma  fall  in  the  periods  of  early  childhood  and  develop- 
ing sexual  life.     Particularly  is  this  the  case  with  the  nialicjiiant  tera- 
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Chart     showing     age    distrilmtion    of    sarcoma,     cartiiioma    and    inaliRiiant 
teratoma. 


tomas  of  testis  and  ovary,  the  majority  of  these  cases  developing  after 
puberty  and  in  the  early  period  of  sexual  maturity.  No  especial  rela- 
tionship to  the  period  of  dentition  is  shown.  We  had  no  cases  in  the 
fifth  year,  and  none  in  the  twelfth  and  thirteenth  years.  The  number 
of  cases  in  the  years  6  to  11  is  too  small  to  show  any  conclusion.  The 
main  facts  shown  by  the  chart  are  the  relatively  high  number  of  con- 
genital tumors,  the  gradual  increase  in  incidence  of  tumors  from  the 
age  of  adolescence  into  mature  life,  the  relation  of  malignant  teratomas 
to  pul>erty  and  the  parallel  incidence  of  carcinoma  and  sarcoma. 


2.  Williams:    The  Natural   History  of  Cancer,   1908. 


The  best  analysis  of  congenital  and  early-life  neoplasms  is  that  by 
Williams.-  The  analysis  of  our  195  cases  of  malignant  neoplasnis  of 
this  period  differs  in  a  number  of  ways  from  his.  His  analysis  is  based 
on  Duzan's  analysis  of  182  malignant  tumors  of  early  infancy,  Picot's 
analysis  of  424  cases,  his  own  of  56  consecutive  cases,  Poinsot's  25 
cases  of  bone  sarcoma  in  infancy.  Gross'  study  of  sarcoma  of  the  long 
bones  (51  cases)  and  41  cases  tabulated  by  Butlin  and  Colby.  Williams 
points  out  the  relative  frequency  of  retinal  glioma  and  renal  tumors  as 
congenital.  No  retinal  glioma  occurs  in  my  series,  and  only  four  cases 
of  congenital  neoplasm  of  the  kidney.  Likewise  the  tendency  to  sar- 
coma observed  by  him  on  the  part  of  the  scapula  is  not  shown  in  our 
series,  only  one  case  being  included. 

Williams  concludes  that  prenatal  life,  infancy  and  childhood  are 
wholly  exempt  from  malignant  epithelial  tumors.  He  rejects  many  of 
the  reported  cases  as  untrustworthy.  He  gives  the  earliest  age  at  which 
carcinoma  has  been  positively  demonstrated  as  11  years  (columnar- 
celled  cancer  of  rectum).  He  himself  saw  a  case  of  rodent  ulcer  at 
14  years.  He  asserts  that  under  the  age  of  puberty  cancer  is  prac- 
tically unknown.  In  our  list  we  find  an  undoubted  and  typical 
squamous-celled  horny  cancer  of  the  lobe  of  the  ear  at  4  years  (no 
evidence  of  teratoid  origin  could  be  found)  ;  at  11  years  a  typical  horny 
squamous-celled  carcinoma  of  the  skin  of  the  leg;  in  the  fourteenth 
year  an  adenocarcinoma  of  the  umbilicus  (teratoid  in  origin),  a  typical 
squamous-celled  carcinoma  of  the  mouth,  a  basal-celled  carcinoma  of 
the  eye  and  an  adenocarcinoma  of  the  stomach.  Our  list  then  gives 
undoubted  examples  of  earlier  carcinoma  than  those  recorded  by 
Williams.  He  also  reports  the  earhest  examples  of  cancer  of  the 
breast  as  occurring  at  20.5  and  21  years.  Our  list  gives  two  operated 
on  in  the  twenty-third  year,  the  tumors  having  begun  to  develop  before 
the  twentieth  year. 

My  conclusions  in  the  main  agree  with  those  of  Williams.  Malig- 
nant tumors  are  relatively  rare  before  puberty,  but  there  is  a  steady 
ascending  line  of  occurrence  from  childhood  onward  to  middle  life, 
both  sarcoma  and  carcinoma  shewing  a  parallelism  of  occurrence.  This 
fact  is  also  strikingly  brought  out  in  the  study  of  sarcoma  by  Dr. 
\Veller.  Our  cases  in  a  large  measure  also  support  Williams'  view  of 
the  congenital  or  teratoid  origin  of  malignant  neoplasms  in  infancy  and 
early  life. 

The  tendency  to  malignant  tumors  is  relatively  slight  before  sexual 
maturity  is  reached,  increases  during  the  period  of  sexual  maturity,  up 
to  the  age-period  of  f;8  to  62.  With  the  decline  of  the  organism  the 
tendency  to  malignant  neoplasm  decreases. 
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In  a  previous  statistical  study^  it  was  shown  that  the  incidence  of 
carcinoma  is  greatest  at  the  age  period  58  to  62,  and  that  there  is  a 
definite  decrease  in  carcinoma  incidence  after  this  period.  In  the 
present  report  it  is  proposed  to  treat  by  a  similar  method  a  large  group 
of  sarcoma  ages  obtained  from  the  same  source,  hoping  in  this  way  to 
contribute  to  the  knowledge  of  the  biologic  relationship  between  the 
two  types  of  malignant  disease. 

In  the  past  it  has  been  the  custom  of  both  pathologists  and  surgeons 
to  find  in  age  incidence  one  of  the  chief  points  of  difference  between 
carcinomas  and  sarcomas.  The  usual  statement  of  text-books  has  been 
that  carcinoma  is  a  disease  of  the  old  and  sarcoma  of  the  young. 
Da  Costa^  says  that  sarcomas  may  arise  at  any  period  from  birth  to 
extreme  senility,  but  that  they  are  commonest  during  youth  and  early 
middle  age.  On  the  other  hand,  Williams  several  years  ago,^  and  again 
more  recently,*  has  declared  that  this  differentiation  between  carcinoma 
and  sarcoma  cannot  be  made.     His  conclusions  are  quoted  in  'full : 

The  sarcomata  may  arise  at  any  period  of  life ;  a  certain  number  of  cases 
are  congenital ;  more  are  met  with  in  early  infancy,  especially  during  the  first 
five  years,  than  at  any  other  period  prior  to  the  twentieth  year ;  after  which 
sarcomata  increase  in  frequency  xmtil  middle  life,  becoming  rarer  again  in  old 
age. 

It  will  be  gathered  from  what  I  have  stated  that  there  are  close  analogies 
between  the  two  diseases  —  sarcoma  and  carcinoma  —  such  differences  as  are 
noticeable  being  due  to  diversity  of  origin  and  its  consequences,  rather  than  to 
any  essential  difference  in  the  nature  of  the  morbid  process. 

Williams  found  that  he  could  derive  the  same  conclusion  either 
from  the  onset  ages  as  taken  from  hospital  records  or  from  mortality 
returns. 

As  will  be  seen,  our  analysis  of  265  consecutive  cases  of  sarcoma 
bears  out  these  conclusions  in  practically  every  particular.  The  method 
which  has  been  used  is  the  same  as  that  employed  in  the  preparation 
of  the  previous  report^  on  age  incidence  in  carcinoma.     Therefore,  it 


*  From  the  Department  of  Pathology,  University  of  Michigan. 

1.  Weller:    Age  Incidence  in  Carcinoma,  The  Archives  Int.  Med.,  Chicago, 
1913,  xii,  539-545. 

2.  DaCosta:    Modern   Surgery,   1910,   p.    365. 

3.  Williams:    Twentieth  Century  Practice  of  Medicine,  1898,  xvii,  487. 

4.  Williams:    The  Natural   History  of  Cancer,   1908,  p.  323. 


will  not  be  necessary  to  repeat  it  in  detail  here.  The  material  from 
which  these  figures  were  derived  consists  of  the  consecutive  cases  of 
sarcoma  of  known  age  diagnosed  in  the  pathological  laboratory  of  the 
University  of  Michigan  between  the  years  1895  and  1913.  The  advan- 
tages which  this  material  possesses  over  either  cancer  censuses  or  mor- 
talitv  returns  may  again  be  briefly  outlined.     These  data  arc  (lerivcd 
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Chart    1. — Age  distribution   of  sarcoma. 
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Chart  2.— Percentage  of  sarcoma  cases  for  each  age  period  contrasted  with 
the  percentage  of  total   population  living  at  each  age  period. 

from  a  representative  fraction  of  the  population  of  Michigan  and  the 
neighboring  states ;  the  ages  arc  given  at  an  earlier  stage  of  the  disease 
than  is  possible  in  either  of  the  other  types  of  statistics ;  and  each  case 
has  had  complete  microscopical  verification.  The  figures  for  the  age 
distribution  of  the  total  population  are  taken  from  the  United  States 


Census  Report^  for  1900.  Since  less  than  10  per  cent,  of  these  cases  of 
sarcoma  came  from  without  the  state  of  Michigan,  it  has  been  possible 
to  use  the  age  distribution  of  the  population  of  Michigan  alone  without 
introducing  any  appreciable  error. 

The  yearly  distribution  of  the  ages  of  the  total  265  cases  of  sarcoma 
is  shown  by  Chart  1.  As  was  the  case  with  a  similar  chart  showing 
carcinoma  ages,  the  years  which  are  multiples  of  five,  and  also,  in  a 
lesser  degree,  the  even  years,  are  favored  by  patients  in  giving  their 
ages.  For  instance,  there  are  ten  cases  at  age  50  and  twelve  at  age  52, 
while  only  three  patients  gave  51  as  their  age  and  only  two  are  found 
at  53.  This  error  of  approximate  answers  has  been  overcome  almost 
entirely  in  all  subsequent  charts  by  the  simple  device  of  grouping  all 
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Chart  3. — Corrected   curve   of   age   incidence  of  sarcoma   obtained   by  plot- 
ting a  series  of  ratios  between  the  percentages  used  in  Chart  2. 

figures  in  age  periods  of  five  years  each  with  the  multiple  of  five  as  the 
middle  year  in  each  group.  From  Chart  1  it  should  be  noted  that  the 
number  of  cases  of  sarcoma  is  comparatively  small  until  age  16  is 
reached,  and  that  the  greatest  number  of  cases  in  any  one  year  falls 
at  age  52. 

In  Chart  2  the  percentage  of  the  total  number  of  sarcoma  cases  for 
each  age  period  is  graphically  contrasted  with  the  percentage  of  the 
total  population  which  is  living  at  each  age  period.  The  sarcoma  curve 
lies  below  the  population  curve  until  age  35  is  reached.  It  then  remains 
above  the  population  curve  until  extreme  old  age  is  reached,  at  which 
period  the  proportion  of  the  population  found  to  be  living  and  the 
number  of  sarcoma  cases  alike  become  too  small  to  permit  of  drawing 


5.  Report,  Twelfth  Census,  U.  S. 


1900. 


Part  2,  p.  52. 


trustworthy  conclusions.  Stated  in  another  way,  these  curves  indicate 
that  up  to  age  35  the  incidence  of  sarcoma  is  less  than  it  would  be 
were  sarcoma  uniformly  distributed  throughout  the  entire  population; 
that  at  age  35,  the  point  of  crossing  of  the  two  curves,  the  incidence  of 
sarcoma  is  the  same  as  it  would  be  were  sarcoma  uniforndy  distributed 
throughout  the  total  population,  and  that  after  age  35  sarcoma  is  much 
more  prevalent  than  a  uniform  distribution  would  lead  one  to  expect. 
Now  the  curve  of  carcitiotna  percentages  was  found  to  cross  the  curve 
of  population  percentages  at  age  37,  and  thus  there  is  found  to  be  an 
almost  exact  coincidence  of  the  points  of  crossing  in  the  two  types  of 
malignant  disease.  This  close  analogy  in  respect  to  age  distribution 
will  be  more  completely  demonstrated  in  another  chart. 
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Chart  4.— .\j{i;  distribution  of  sarcoma  divided  as  to  sex. 
In  Chart  3  the  data  embodied  in  Chart  2  are  handled  in  a  somewhat 
different  way.  The  sarcoma  curve  of  Chart  2  does  not  in  itself  give  a 
true  curve  of  age  incidence  for  sarcoma,  because  of  the  decreasing 
population  in  each  successive  age  period.  In  Chart  3  a  corrected  curve 
of  age  incidence  is  obtained  by  plotting  a  scries  of  ratios  between  the 
jiercentages  used  in  Chart  2.    For  instance,  the 

percentage  of  sarcoma  for  age  period   N 

Ratio   for   age   period    N    =    :": ; — ; ;; .    ,   ., 

percentage  ot  population  for  age  period  N 

From  the  true  curve  thus  obtained  it  ajjpcars  that  the  incidence  of 
sarcoma  is  relatively  low  until  the  pcriofl  of  puberty  is  reached.     At 


ihat  time  there  is  a  moderate  increase,  and  this  higher  level  is  main- 
tained until  age  30.  There  is  then  a  rapid  rise  until  age  period  48  to  52 
is  reached,  at  which  point  is  found  the  maximum  incidence  of  the  dis- 
ease. After  this  period  the  ratios  again  decrease  until  they  become  less 
than  one. in  extreme  old  age.  The  fluctuations  of  this  portion  of  the 
curve  are  due  in  part  to  the  marked  degree  in  which  patients  favored 
the  multiples  of  ten  in  giving  their  ages,  and  in  part  to  the  smaller 
number  of  cases  to  be  found  at  each  age  period,  since  with  figures  for 
the  number  of  cases  and  for  the  population  both  relatively  very  small, 
slight  variations  cause  correspondingly  greater  fluctuations  in  the  curve. 
If  sarcoma  were  uniformly  distributed  in  respect  to  age  incidence, 
the  ratio  for  each  age  period  would  be  unity.  This  chart  (No.  3) 
shows  that  the  actual  incidence  is  below  this  level  throughout  the  first 
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Chart  5. — Corrected   curves  of  age  incidence  of  carcinoma  and  sarcoma. 


half  of  life  and  above  unity  throughout  the  second  half  of  life.  It  is, 
therefore,  impossible  to  speak  of  sarcoma  as  a  disease  of  the  young. 
It  is  frequent  in  the  young,  but  most  common  in  late  middle  life. 

In  Chart  4  the  age  distribution  of  our  sarcoma  cases,  divided  as  to 
sex,  is  shown.  Of  the  total  265  cases,  129  occurred  in  males  and  136 
in  females.  When  these  are  arranged  according  to  age  periods,  there 
is  a  rough  parallelism  between  the  two  curves.  This  would  doubtless 
be  more  perfect  if  a  larger  number  of  cases  were  under  consideration. 
The  apex  of  the  curve  of  cases  in  females  is  at  age  period  43  to  47. 
I'his  is  of  interest  for  the  apex  of  the  curve  of  female  carcinoma  cases 
also  occurred  at  this  age  period.     Unlike  carcinoma,  however,  these 


curves  do  not  dehnitely  indicate  any  earlier  incidence  of  sarcoma  in 
females  than  in  males.  This  was  to  have  been  expected,  for  in  the 
previous  report  it  was  shown  that  the  earlier  cycle  of  carcinoma  inci- 
dence in  females  is  largely  determined  by  the  carcinomas  of  the  breast 
and  uterus,  organs  which  early  undergo  involution  changes.  Tiiese 
two  sources  provided  more  than  two-thirds  of  all  our  cases  of  car- 
cinoma in  women.  In  the  anatomical  distribution  of  sarcoma  no  such 
powerful  factors  are  introduced. 

On  Chart  5  are  plotted  the  fully  corrected  curves  of  age  incidence 
of  carcinoma  and  of  sarcoma.  The  carcinoma  curve  is  reproduced 
from  the  report  to  which  reference  has  previously  been  made.  The 
great  similarity  of  the  two  curves  is  evident,  but  the  most  striking 
feature  is  the  almost  perfect  coincidence  of  the  two  curves  from  age 
period  28  to  32  up  through  age  period  48  to  52.  Although  the  sarcoma 
incidence  in  the  young  is  higher  than  the  carcinoma  incidence,  it  still 
remains  less  than  unity,  and  so  age  incidence,  instead  of  affording  a 
means  of  contrast  or  differentiation,  serves  but  to  emphasize  the  bio- 
logic similarity  between  the  two  great  types  of  malignancy. 

In  conclusion,  the  analysis  here  given  indicates  that : 

1.  The  incidence  of  sarcoma  is  greatest  at  the  age  period  48  to  .S2. 
Therefore,  sarcoma  can  no  longer  be  considered  a  disease  of  the  young. 

2.  After  this  period  the  sarcoma  incidence  gradually  decreases. 

3.  There  is  no  marked  difference  in  the  age  distribution  of  sarcoma 
in  males  and  in  females. 

4.  Although  in  youth  sarcoma  incidence  is  somewhat  higher  than 
carcinoma  incidence,  there  is  throughout  life  a  marked  parallelism 
between  the  age  incidence  curves  for  the  two  types  of  malignancy,  and 
for  more  than  twenty  years  tlierc  is  a  practical  coincidence,  thus 
strongly  .suggesting  that  the  causal  or  predisposing  agencies  in  the  two 
cases  must  either  be  identical  or,  at  least,  have  much  in  common. 
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With  this  meeting  in  London,  held  in  conjunction  with  the 
XVIIth  International  Congress  of  Medicine,  the  International 
Association  of  Medical  Museums  enters  upon  the  seventh  year  of 
its  existence,  and  achieves  its  second  international  triennial  meet- 
ing. From  its  small  beginnings  as  a  little  group  of  pathologists 
and  anatomists  especially  interested  in  demonstrative  and  objec- 
tive teaching,  the  society  has  grown  into  a  membership  of  over 
two  hundred,  and  contains  on  its  rolls  the  names  of  the  majority 
of  the  world's  leading  workers  in  pathology  and  anatomy.  It  has 
initiated  and  conducted  a  number  of  successful  and  highly  inter- 
esting meetings,  all  of  these,  up  to  the  present  time,  having  been 
held  in  the  United  States  under  the  auspices  of  the  American 
branch.  Today's  meeting  is  the  first  one  to  be  distinctly  interna- 
tional in  character,  and  through  it  it  is  hoped  that  the  Association 
may  complete  its  international  organization,  and  enter  upon  that 
broader  field  of  work  and  influence  we  believe  to  be  peculiarly  its 
own. 

It  is  fitting  at  this  time  to  bring  up  for  discussion  the  ideals 
and  functions  of  this  society  and  to  determine  its  especial  right 
to  existence.  The  unceasing  multiplication  of  new  associations 
may  well  make  us  hesitate  before  launching  another  venture.-  It 
has  become  an  all-too-common  thing  for  any  small  body  of  indi- 
viduals having  a  certain  community  of  thought  and  interests  to 
become  convinced  of  its  own  especial  need  for  a  separate  and  close 
organization.     Undoubtedly  the  lines  demarcating  many  of  these 


organizations  arc  a  little  too  finely  (lra?\n  and  without  thorough 
justification.  The  demands  made  upon  any  medical  worker,  even 
moderately  successful  in  his  line,  for  niemliership  fees  and  dues, 
contributions  to  programs,  expenses  of  attending  meetings,  sub- 
scriptions to  journals  ami  bulletins  have  become  undoubtedly  bur- 
densome; and  the  expressed  wish  is  often  heard  that  the  number 
of  societies  be  diminished  rather  than  increased.  With  this  point 
of  view  I  am  wholly  in  sympathy ;  but  I  believe  that  the  .Associa- 
tion of  Meilicil  Museums  docs  meet  a  need  that  no  other  exist- 
ing organization  attempts  to  till,  and  that  this  need  is  not  the  nar- 
row one  of  a  small  ami  limited  body  of  specialists  of  the  medical 
museum  alone,  but  that  of  the  whole  broad  field  of  objective  and 
deuioustratke  teaching.  This  to  my  mind  constitutes  the  peculiar 
function  of  this  society,  and  its  ideals  should  be  the  thorough 
working  of  this  field.  In  achieving  this  its  endeavors  should  be 
carried  along  the  five  following  lines:  i.  The  Medical  Museimi; 
2.  The  Research  Museum  :  3.  The  Public  Museum ;  4,  Methods  of 
Technique;  5.  Methods  of  Demonstrative  Teaching.  These  will 
be  discussed  in  order. 

/.  The  Medical  Miisemn. — The  original  plan  of  the  founders 
of  this  association  contemplated,  perhaps,  m^  greater  iicld  of 
activity  than  that  of  the  museum  of  the  medical  school,  a  collection 
of  typical  and  rare  pathological  and  anatomical  specimens  and 
preparations  to  be  utilized  in  the  didactic  activities  of  the  school. 
All  that  pertained  to  the  preservation  and  mounting  of  such  speci- 
mens in  the  best  and  most  illustrative  manner,  methods  of  pre- 
serving color,  injection,  the  manner  and  arranging  of  exhibits, 
types  of  museum  cases,  labelling,  cataloguing,  etc..  were  considered 
to  lie  within  its  esjjccial  province,  and  papers  and  demonstrations 
of  this  kind  formed  the  subject  matter  of  the  presentations  and 
exhibits  made  at  the  earlier  meetings  of  the  association.  The 
society  was  also  to  serve  as  a  medium  of  exchange  of  specimens 
between  diflfcrent  museums. 

The  importance  of  the  medical  iintsciini  in  the  teaching  of 
medicine  cannot  be  over-estimated,  but  such  museums  have  been 
sadly  neglected  by  the  present  generation  of  medical  teachers  in 
the  United  States  at  least.  Not  one  of  the  better-class  medical 
schools  has  any  museum  worthy  of  it.  The  valuable  collections 
of  our  predecessors,  while  consisting  largely  of  anatomical  prep- 
arations, l)oncs,  monsters  and  other  spectacular  specimens,  have 
l)een  allowed  to  disappear  as  the  result  of  neglect  and  iuflifTerence, 
and  nothing  Inrtter  has  taken  their  place.  The  anatomical  collec- 
tir»ns  are  ustially  much  better  than  the  pathologic,  but  no  one  of 


our  schools  has  a  medical  museum  comparable  to  that  of  McGill, 
and  few  of  them  attempt  any  museum  demonstrative  teaching. 

That  our  medical  teaching  loses  in  effectiveness  because  of 
the  lack  of  proper  museums  and  museum  teaching  we  must  admit. 
It  may  be  explained  by  the  over-accentuation  of  research  and  in- 
vestigation, and  the  demands  made  upon  medical  teachers  in  this 
direction  at  the  expense  of  thorough  medical  teaching.  But  the 
fact  that  this  association  had  its  birth  in  the  United  States  and  has 
steadily  grown  there  may  be  taken  as  proof  of  an  increasing  inter- 
est in  the  development  of  the  medical  museum.  To  McGill  Uni- 
versity directly  we  are  indebted  for  the  inspiration  that  led  to  its 
foundation.  This  society  should  serve  then  as  advisor  and  guide 
in  developing  and  stimulating  such  museums;  it  should  act  as  a 
clearing  house  for  the  exchange  of  experiences  in  matters  of 
museum  technique  and  museum  teaching,  and  as  a  medium  of 
exchange  between  museums. 

//.  The  Research  Museum. — There  should  be  developed  also 
museums  or  collections  of  the  material  used  in  research  by  work- 
ers of  a  given  country  or  from  the  whole  world.  Original  or 
duplicate  preparations,  slides,  records,  photographs,  drawings,  etc., 
should  be  collected  at  central  or  easily  accessible  bureaus  where 
other  workers  can  study  them  or  compare  them.  Useless  duplica- 
tion of  work  would  thus  be  avoided,  and  a  better  control  of  results 
obtained.  From  the  historical  side  such  research  collections  would 
also  be  of  great  value.  Rare  specimens  can  be  seen  and  studied, 
comparisons  made,  and  differences  in  interpretation  checked  by 
means  of  such  collections.  The  value  to  both  general  and  special 
students  of  such  research  exhibits  as  the  embryological  series  ac- 
cessible in  the  collections  of  Minot,  Mall,  and  Huber  of  Ann  Arbor 
cannot  be  over-estimated.  Records  of  the  development  and  evolu- 
tion of  ideas  in  any  branch  of  medicine,  as  in  the  case  of  new  sur- 
gical instruments  or  new  operative  procedures,  new  diagnostic 
methods,  new  appliances,  etc.,  would  form  suitable  material  for 
such  research  museums. 

///.  The  Public  Medical  Museum. — The  efforts  of  this  asso- 
ciation cannot  stop  with  the  teaching  and  research  museums  of 
the  medical  schools.  Today  another  and  as  important  a  field  lies 
before  us  inviting  our  cooperation  and  earnest  endeavors: — the 
field  of  public  instruction  through  museums  and  exhibits  illus- 
trating all  of  those  facts  concerning  health  and  disease  that  should 
be  the  intellectual  possession  of  every  human  being,  if  disease  is 
to  be  finally  conquered  and  driven  from  the  earth.  During  the  last 
decade  there  has  advanced  with  gigantic  strides,  almost  magically. 
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tlie  conception  of  the  prevention  of  disease,  a  philosophy  and  a 
trnth  appeahng  to  the  human  mind  as  no  other  idea  lias  ever  done. 
The  public  health  campaigns  instituted  by  those  who  have  been 
the  rtrst  to  realize  tiie  meaning  of  /•;r:r«//rv  )iicdiciiie  have  from 
the  very  first  used  as  their  chief  educational  means  the  illustrative 
and  demonstrative  teaching  methods  of  the  museum.  The  anti- 
tuberculosis camiiaigii  throughout  the  entire  world  has  carried 
on  its  most  effective  educational  work  through  the  tuberculosis 
exhibits.  Following  the  International  Congress  on  Tuberculosis 
held  in  1908.  a  tremendous  impetus  was  given  to  such  jiopular 
museum  teaching  throughout  the  United  States.  Not  only  has 
tuberculosis  in  all  of  its  aspects  been  presented  thus  objectively 
and  demonstratively  to  the  layman's  mind,  but  likewise  the  propa- 
ganda against  malaria,  typhoid  fever,  infant  mortality,  milk  infec- 
tions, infant  blindness,  occupational  diseases,  venereal  diseases, 
and  all  the  other  preventable  diseases  have  been  effectively  pre- 
sented through  the  medium  of  public  exhibits  and  museums. 

Such  popular  teaching  museums  have  been  instituted  by 
physicians  who  have  seen  the  truth  and  have  had  the  vision  ;  they 
liave  been  developed  by  various  associations  and  societies  started 
by  the  enthusiasm  of  such  medical  men.  Today  the  local  and 
State  Boards  of  Health  have  taken  up  such  educational  work  and 
are  carrying  it  on  in  a  most  effective  manner.  In  a  number  of  the 
central  states  the  travelling  exhibit  has  been  developed  as  a  part 
of  the  educational  work  of  such  boards.  Cars  or  even  entire  trains 
forming  museums  representing  the  most  important  facts  of  per- 
sonal and  public  hygiene  and  j)rcventive  medicine  are  regularly 
sent  on  tours  along  the  railroad  lines  traversing  the  state,  stops 
being  made  at  every  village,  town  and  city  on  the  line.  The  suc- 
cess of  these  travelling  exhibits  has  been  wonderful,  and  the  re- 
sponse from  the  public  proves  beyond  any  doubt  the  legitimacy 
of  such  educational  museums  and  the  appreciation  of  such  ex- 
hibits. 

I  believe  that  in  America,  at  least,  there  is  a  tremendous 
future  for  the  Public  Medical  Museum.  The  ignorance  of  the 
average  layman  about  his  own  body  is  almost  pathetic,  and  ac- 
counts for  the  str<jng  hold  upon  the  lower  classes  exercised  In  the 
so-called  anatomical  museum  of  the  quack-doctor.  How  much 
better  it  would  be  for  humanity  if  every  large  city  jiosses.sed  a 
scientific  municipal  museum  with  one  section — a  chief  one —  de- 
voted to  an  explanation  an<l  exi)osition  of  the  human  body,  as  well 
as  of  the  facts  relating  to  the  prevention  of  disea.ses!     I'ew  things 


at  the  Hygienic  Congress  in  Dresden  attracted  so  much  favorable 
mention  from  medical  visitors  or  gave  so  much  impressive  teach- 
ing to  laymen  as  the  building  devoted  to  the  human  body,  which 
contained  exhibits  explaining  in  detail  the  gross  and  microscopic 
structure  of  the  human  organism,  its  physiologic  functions,  the 
processes  of  reproduction  and  development,  etc.,  all  shown  in  the 
clearest  and  most  objective  manner.  No  wonder  that  crowds 
constantly  awaited  their  turn  to  see  this  wonderful  exhibit.  I 
believe  that  few  things  would  do  more  for  the  good  of  the  race 
than  such  an  exhibit  placed  in  every  large  city. 

In  the  initiation  of  such  popular  museum  teaching  and  in  the 
preparation  of  such  exhibits  this  association  has  the  most  vital 
interest  and  should  take  an  active  part.  Such  museums  must 
have  the  most  careful  planning,  they  must  possess  the  most  ac- 
curate scientific  data,  and  they  must  have  the  constant  super- 
vision of  men  of  scientific  medicine.  They  cannot  be  left  to  the 
layman  alone,  or  even  to  the  man  who  has  had  only  a  public  health 
education.  Everything  that  concerns  objective  and  demonstrative 
medical  teaching  and  museum  technique  must  be  applied  to  these 
popular  medical  museums ;  and  this  association  has  a  duty  in  re- 
spect to  the  development  and  management  of  such  museums  that 
it  cannot  aflford  to  neglect,  if  it  reaches  its  fullest  measure  of 
usefulness.  I  believe  that  in  America  the  State  Universities 
should  take  first  place  in  the  development  of  such  educational 
museums,  and  the  trend  in  this  direction  is  already  shown  by  the 
active  participation  of  University  Extension  departments  in  the 
public  health  propaganda. 

IJ\  Microscopic  Technique. — Closely  associated  with  mu- 
seum technique  and  with  the  technical  methods  employed  in 
museum  teaching  is  the  whole  field  of  microscopic  technique. 
Surely  research  in  this  direction  is  as  important  as  in  other  lines 
of  so-called  pure  research.  It  will  be  impossible  for  the  latter  to 
advance  without  the  constant  invention  and  discovery  of  new  tech- 
nical methods.  There  should  be  some  especial  recognition  of  this 
fact  and  some  especial  association  is  needed  to  stimulate  investi- 
gation in  this  direction.  I  do  not  know  of  any  other  society  today 
in  which  methods  of  microscopical  technique  are  given  a  prom- 
inent place  in  programs  and  in  discussions.  It  is  also  difficult  to 
find  a  suitable  place  for  the  publication  of  purely  technical  ar- 
ticles ;  and  in  the  usual  pathological  association  or  medical  society 
papers  dealing  exclusively  with  technical  matters  are  not  encour- 
aged. 
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I  believe  that  this  association  shmiUl  cuter  this  field  and  com- 
bine the  discussion  of  microscopic  technical  methods  with  those  of 
museum  technique.  So  closely  do  the  two  touch  each  other  that 
there  is  no  logical  separation,  and  the  neeil  for  a  clearin^J^  house 
of  microscopic  methods  is  as  great  as  that  for  museum  methods. 
That  this  is  true  is  shown  by  the  i>roj^ram  presented  at  this  meetintj 
and  by  the  great  demand  for  a  symposium  on  microscopic  tech- 
nique similar  to  the  one  conducted  a  year  ago  in  our  I'uUctin  on 
museum  techni(|ue.  The  numerous  (juestions  relating  to  micro- 
scopic technicpie  that  have  been  sent  in  with  reference  to  individual 
experience  along  certain  lines  show  that  there  are  many  workers 
w  ho  would  be  glad  to  establish  a  common  interest  in  technical  mat- 
ters and  who  would  be  glad  of  the  aid  given  them  by  an  associa- 
tion that  would  encourage  the  free  discussion  and  publication  of 
methods  of  microscopical  tcchni(|uc.  In  America  at  least  there  is 
a  definite  need  for  the  help  which  this  association  can  give  in  this 
direction  through  its  bulletin. 

/'.  Methods  of  McdiaU  Tcachiitcj. — As  the  final  licld  suit- 
able to  the  activities  of  this  ajjsociation,  I  would  suggest  that  of 
medical  pedagogy.  Surely  the  teaching  of  medicine  and  its  im- 
provement and  evolution  are  as  important  as  the  develoi)mcnt  of 
any  branch  of  medical  science.  There  exists  today  no  society  in 
which  the  science  and  art  of  medical  teaching  arc  taken  up  and 
discussed.  \'ery  few  articles  upon  medical  teaching  appear  in  the 
medical  journals.  There  is  no  branch  of  teaching  about  which  so 
little  is  written  and  said  as  there  is  about  medical  teaching.  That 
there  exists  a  definite  need  for  some  vehicle  through  which  med- 
ical pedagogy  can  obtain  recognition  I  myself  do  not  doubt.  When- 
ever a  group  of  medical  teachers  get  together  informally,  discus- 
sion as  to  teaching  methods  inevitably  arises,  and  the  vague  and 
tmsatisfactory  way  in  which  such  discussions  are  carried  on  shows 
clearly  the  need  for  some  more  general  clarifying  medium.  At 
the  meeting  in  Chicago  a  year  ago  the  general  trenrl  of  the  meet- 
ing was  accidentally  turned  along  lines  of  medical  education,  and 
the  energetic  and  forceful  way  in  which  the  discussion  of  teach- 
ing principles  and  methods  was  taken  up  and  the  general  satis- 
faction resulting  from  the  opi)ortunity  of  such  free  discussion 
showed  clearly  this  need.  I  think  therefore  we  may  with  profit 
extend  the  .scope  of  this  organization  so  that  it  may  include  not 
only  the  metlKKls  of  objective  anfl  demonstrative  teaching  asso- 
ciated with  the  museum  but  also  all  of  the  problems  associated 
with  medical  teaching. 


These,  in  brief,  form  my  conception  of  what  the  ideals  and 
functions  of  the  International  Association  of  Medical  ^Museums 
should  be.  I  believe  that  there  is  a  special  need  for  such  an  asso- 
ciation, that  in  entering  this  field  it  will  not  in  any  way  be  as  a 
trespasser  upon  preserves  already  occupied,  but  as  a  pioneer  in 
fulfilling  what  has  never  before  been  attempted,  not  only  in  meth- 
ods and  matters  purely  related  to  the  medical  museum  but  along 
wider  sociologic  lines,  as  well  as  medical  ones  at  the  present  un- 
satisfactorily developed.  We  need  everywhere  larger  and  better 
museums,  both  medical  and  public.  The  public  medical  museum 
is  bound  to  come;  it  is  now  even  arising,  but  it  must  be  controlled 
and  developed  by  medical  men  rather  than  by  laymen,  and  medical 
men  must  have  the  proper  knowledge  and  experience  for  the  satis- 
factory development  of  such  museums.  In  such  work  this  associa- 
tion can  ofifer  the  greatest  possible  aid  and  can  be  of  the  greatest 
possible  value. 

We  have  met  today  with  another  object  in  view,  the  comple- 
tion of  our  international  organization.  It  seems  particularly  fit- 
ting that  this  association,  dealing  as  it  does  with  such  general 
questions  as  medical  education  and  objective  teaching,  should  be 
placed  upon  an  international  basis.  Particularly  is  this  necessary 
if  we  enter  the  broader  sociologic  field  of  public  health  museums. 
Such  matters  concern  the  whole  world.  The  sanitary  housekeep- 
ing of  any  one  nation  concerns  the  sanitary  housekeeping  of  the 
whole  world,  and  the  questions  of  public  health  and  the  education 
of  laymen  to  an  intelligent  comprehension  of  such  constitute  an 
international  problem.  Experience  of  workers  from  the  entire 
world  must  be  collected  and  correlated.  And  it  is  along  such  lines 
that  the  international  function  of  this  association  should  be  de- 
veloped. 
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Great  aid  may  be  given  to  the  teacher  in  general  pathology 
and  particularly  to  museum  demonstration  through  gross  prepara- 
tions showing  various  micro-chemical  reactions.  It  is  possible 
with  some  care  and  ingenuity  to  make  preparations  that  will  show 
to  the  naked  eye  the  more  important  micro-chemical  reactions 
such  as  amyloid,  calcification,  fatty  infiltration,  fatty  degeneration, 
mucin,  connective  tissue  hyalin,  fibrosis,  and  the  various  pigmen- 
tations. Among  the  most  striking  of  all  are  the  beautiful  prepara- 
tions that  can  be  secured  with  the  aid  of  the  newer  fat  dyes,  Sudan 
III,  Scharlach  R.,  etc.  The  number  of  recent  papers  concerning 
the  demonstration  of  fatty  changes  in  gross  preparations  by  means 
of  these  dyes  shows  the  coincidence  of  discovery  in  widely  scat- 
tered laboratories  of  the  value  of  such  preparations.  My  first 
preparations  with  the  fat  dyes  were  made  as  early  as  1903  with 
aortas  stained  with  Sudan  III  and  Scharlach  R.  to  show  the  fatty 
changes  in  the  intima.  Before  that  time,  however,  I  had  made 
beautiful  preparations  showing  the  Berlin  blue  reaction  in  organs 
in  a  state  of  haemosiderosis.  The  beauty  and  the  permanency  of 
these  preparations  led  me  from  time  to  time  to  attempt  other 
demonstrations  of  specimens  showing  various  micro-chemical  re- 
actions, ^lany  of  these  have  been  failures,  while  others  have 
aided  greatly  in  the  efficiency  of  teaching  work.  My  best  results, 
however,  have  been  obtained  in  the  demonstration  of  iron  pigment 
and  in  the  use  of  the  various  fat  dyes.  I  give  here  a  very  brief 
survey  of  the  possibilities  in  this  line,  a  field  as  yet  but  slightly 
worked. 

I.  Haemosiderosis. — Beautiful  preparations  of  pernicious 
anaemia  liver,  spleen,  lymph  nodes  and  bone  marrow,  malarial  liver 
and  spleen,  all  the  organs  from  cases  of  general  haemochroma- 
tosis,  organs  from  cases  of  acute  haemolytic  poisoning  such  as 


*  Read  at  the  meeting  of  the  American  Section  of  the  International 
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potassium  chlorate,  infections  with  bacilhis  pyocyancus  and  hac- 
molytic  streptococci,  orj^anizinc:  hacmatoniata,  old  extravasations, 
orq:anizins;  thrombi,  etc.,  may  be  made  by  fixing:  the  tissues  first 
in  alcohol  or  formol,  then  treating^  not  too  thick  slices  for  some 
hours  in  a  saturated  solution  of  potassium  fcrro-cyanide,  then  for 
several  hours  in  a  i*/c  solution  of  hydrochloric  acid  until  the  blue 
is  well  developed,  thorough  washinj^^  in  water,  and  preservation  in 
4%  fomiol.  Any  teacher  having  access  to  a  large  autopsy 
material  can  ultimately  acquire  a  beautiful  series  of  cases  illustrat- 
ing all  the  varieties  and  phases  of  iron  i)igmentation. 

Ammonium  sulphide  and  hydrogen  sulphide  preparations  can 
also  be  made,  but  the  black  color  is  not  as  striking  to  the  eye  in 
gross  preparations  and  is  not  permanent.  I  have  several  Berlin 
blue  preparations  over  ten  years  old  and  as  bright  as  when  they 
were  first  made.  Ilaemosiderosis  of  the  haemolymph  nodes  in 
I'lanti's  disease  and  in  pernicious  anaemia  can  be  well  shown  by 
this  method.  Many  of  these  preparations  of  lymph  nodes  I  have 
converted  into  gelatin  preparations ;  but  the  blue  color  shows 
somewhat  better  in  the  wet  specimens. 

2.  Preparations  of  organs  and  tissues  containing  fat  stained 
with  Sudan  III  or  Scharlach  R.  may  be  produced  as  most  striking 
aids  in  teaching.  Among  the  many  preparations  possible  arc 
aortas  showing  atheroma  and  fatty  degeneration,  fatty  degenera- 
tion and  fatty  infiltration  of  the  heart,  liver,  and  kidneys,  lipoma- 
tosis of  the  pancreas,  kidney,  parotid,  sub-maxillary  gland  and 
striped  muscles,  elephantiasis  lipomatosa,  sections  of  breast  tu- 
mors and  cysts,  sections  of  small  lipomata,  etc.  Material  should 
be  fixed  first  in  formol ;  formol  wr.shed  out  after  a  few  days ; 
put  into  alcohol  for  a  few  hours  or  shorter  time,  especially  if 
small ;  then  stained  in  bulk  in  alcoholic  or  acetone  solutions  of 
Sudan  III  or  Scharlach  R.  for  one  to  several  days;  then  wash 
thoroughly  in  water,  differentiate  in  alcohol,  and  preserve  in  4% 
formol.  Fatty  degeneration  and  infiltrations  can  be  beautifully 
differentiated  in  this  way,  also  the  types  of  fat.  Cholesterol  esters, 
and  other  lipoids  give  a  different  color,  more  brown,  than  that 
obtained  with  the  glycerin  esters.  The  studies  of  the  changes  in 
the  blood  vessels  obtained  by  these  preparations  are  also  most 
striking  and  instructive. 

\'ery  good  osmic  acid  preparations  can  also  be  produced,  par- 
ticularly of  the  fatty  infiltrations. 

3.  \'on  Kossa's  method  can  be  applied  to  the  gross  dcmon- 
•^tration  of  lime  salts. 


4.  Weak  solutions  of  acid  fuchsin  can  be  used  to  demon- 
strate connective  tissue  hyalin  and  fibrosis.  Counter-staining  with 
haematoxylin  may  be  used  to  bring-  out  the  contrast.  The  most 
beautiful  results,  however,  are  obtained  by  applying  the  Van 
Gieson  method  to  tissues  showing  connective  tissue  hyalin,  such 
as  the  ovary,  hyaline  myofibromata,  cylindromata,  laparotomy 
scars,  contracted  kidney,  healed  tubercles,  hyaline  goitres,  etc.  The 
material  should  first  be  stained  in  bulk  in  Weigert's  iron  haem- 
atoxylin, then  in  the  Van  Gieson  mixture  of  concentrated  water 
solution  of  picric  acid  and  acid  fuchsin  until  the  rose-red  color  of 
the  hyalin  stands  out  sharply.  Very  instructive  pictures  can  be 
made  of  sections  of  the  entire  ovary,  the  stain  bringing  out  most 
beautifully  the  corpora  fibrosa  and  corpora  lutea.  The  picric  acid, 
however,  is  lost  in  fluid  permanent  preparations,  but  is  preserved 
for  a  longer  time  in  jelly.  Beautiful  preparations  of  colloid  and 
hyaline  goitres  may  be  made  by  this  same  method.  It  is  better, 
however,  to  preserv^e  these  in  balsam. 

5.  My  experience  with  amyloid  has  not  been  very  success- 
ful, none  of  my  preparations  lasting  more  than  two  years  when 
exposed  under  ordinary  conditions  to  the  light.  My  best  results 
were  obtained  with  the  Birch-Hirschfeld  method,  using  a  20% 
gentian  violet  solution  and  contrasting  with  Bismarck  brown. 
Slabs  of  amyloid  liver,  spleen  and  kidney  preserved  in  syrup  will 
make  good  preparations  for  two  years.  Other  metachromatic  re- 
actions and  the  iodine  reaction  last  but  a  very  short  time.  In  the 
case  of  the  iodine  reaction  the  mahogany  brown  color  may  be 
preserved  longer  by  keeping  the  material  in  iodine  vapor. 

These  are  but  hints  and  suggestions  of  the  possibilities  of 
this  hitherto  unworked  field  in  the  teaching  of  pathology  and  mu- 
seum demonstration.  It  is  one  of  the  side  paths  that  may  be  taken 
up  by  the  progressive  teacher  in  his  eflfort  to  drive  home  lasting 
impressions  of  important  pathological  conditions. 
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THE  USE  OF  LARGE  SECTIONS  MOUNTED  AS  LAN- 
TERN SLIDES,  AS  AN  AID  IN  MUSEUM 
TEACHING.* 

Pa'  Cari.  Vernon  Weller,  A.B.,  M.D., 
Instructor  in  Pathology,  University  of  Michigan. 

The  gap  between  the  microscopical  slide  and  the  gross  spec- 
imen is  one  which  the  average  medical  student  has  much  dififi- 
culty  in  bridging.  This  difficulty  is  largely  due  to  two  factors : 
the  small  size  of  the  microscopic  field  and  the  difference  in  the 
types  of  illumination  in  the  two  cases. 

Even  with  the  lower  powers  of  magnification  than  those 
ordinarily  used,  the  microscopic  field  still  remains  so  small  that 
the  student  has  great  difficulty  in  recognizing  the  grosser  rela- 
tionships. In  fact,  the  entire  section  cut  from  such  blocks  as  are 
found  to  be  of  convenient  size  for  routine  diagnostic  and  teach- 
ing work  oftentimes  provides  too  small  an  area  to  assist  greatly 
in  interpreting  the  gross  specimen  in  terms  of  the  microscopical 
picture.  The  difficulty  is  increased  by  the  fact  that  the  impres- 
sions produced  by  transmitted  and  by  reflected  light  are  often 
not  easily  reconciled. 

In  the  case  of  pathologic  lesions  which  possess  moderately 
gross  structural  characteristics,  we  have  found  that  these  diffi- 
culties may  be  in  some  degree  overcome  by  the  use  of  stained 
sections : — 

1.  Large  enough  to  preserve  the  structural  relationships 
which  it  is  desired  to  emphasize,  and 

2.  Thin  enough  to  be  viewed  by  the  naked  eye  as  semi- 
transparencies  or  to  be  identified  with  the  lower  powers  of  the 
microscope. 

We  have  found  it  desirable  to  mount  these  large  sections  in 
such  a  manner  that  they  may  be  projected  directly  as  lantern 
slides.  In  this  form  they  may  also  be  conveniently  passed  from 
hand  to  hand,  or  may  be  displayed  in  the  museum,  either  as  opaque 
or  as  semi-transparent  object,  in  connection  with  the  gross  spec- 
imen from  which  they  are  derived. 


*  Read  at  the  meeting  of  the  American  Section  of  the  International 
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Concerniuii'  tlic  toolinical  methods  employed  very  little  need 
be  said,  for  tlie  cutting;  ami  staining  of  sections,  such  as  we  are 
doing:,  ill  itself  offers  nothinj;-  new  or  unusual.  All  of  our  sec- 
tions have  been  cut  from  parat^n  infiltrated  tissues  with  a  rang^e 
of  thickness  of  from  ten  to  forty  microns.  If  the  preparations 
are  intended  chielly  for  museum  display  it  is  better  not  to  cut 
sections  thinner  than  twenty  or  twenty-five  microns.  Either  di- 
rect fixation  upon  the  slide  with  ei;;.;-  albumin,  or  molasses  fixa- 
tion with  transfer  to  a  celloidin  sheet,  may  be  used  with  ecjual 
success.  If  many  sections  are  to  be  prepared  at  one  time,  molasses 
or  dextrin  fixation  is  nuich  to  be  preferred. 

The  stainins;'  may  be  of  whatever  nature  the  specimen  de- 
mands. W'e  have  used  haemalum  and  eosin  routinely  In  the  inter- 
est of  economy,  we  have  mounted  our  sections  upon  old  lantern 
slides  from  which  the  emulsion  has  been  removed  by  boiling.  The 
xylol  used  in  the  final  cleaning  is  carefully  blotted  away  and  clear 
balsam,  rendered  more  fiuid  by  warming,  is  applied.  The  cover 
glasses  are  those  everywhere  used  for  covering  lantern  slides. 
These  are  warmed  before  applying  and  the  excess  balsam  is  then 
carefully  pressed  out.  This  may  be  done  easily  in  a  turntable 
clamp  such  as  is  used  in  taping  lantern  slides.  I'efore  putting  on 
the  binding  strips  it  is  well  to  let  the  preparation  harden  for  sev- 
eral davs.  The  advantage  in  this  is  that  it  makes  it  possible  to 
correct  any  retraction  of  the  l)alsam  from  the  edges  of  the  glass 
plates.  With  a  hard  balsam,  however,  very  little  difficulty  will  be 
found  with  the  formatifju  of  air  spaces  through  retraction  of  the 
balsam.  This  difficulty  means  that  tcjo  thin  a  balsam  is  being 
used. 

This  method  is  especially  useful  wlun  the  pathologic  lesions 
have  rather  gross  relationships.  It  accordingly  finds  ready  appli- 
cation in  demonstrating  the  extent  and  character  of  the  extensions 
of  malignant  processes,  large  tuberculous  foci,  gummata,  cystic 
change,  large  areas  of  infarction,  haemorrhage,  hypoplasia,  and 
hvperj)lasia  of  organs,  anrl  many  f)ther  gross  lesions. 


Fig.  I. — Large  Tissue  Sections  Mounted  as  Lantern  Slides 
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Cardiac  Anomalies 

TWO  RARE  CARDIAC  MALFORMATIONS: 

(i)  Congenital  Ancurismal  Dilatation  of  the  Ductus  Arteriosus; 

(2)   True  Partial  Transposition  of  the  Great  Vessels  zvith  Both 

Aorta  and  Pulmonary  Artery  Arising  from  the  Right 

Ventricle. 

By  C ari,  Vernon  Wellek,  A.B.,  M.D., 

Instructor  in  Pathology,  University  of  INIichigan. 

I.     Congenital  Aneurismal  Dilatation  of  the 

Ductus  Arteriosus. 

In  Dr.  A.bbott's^  analysis  of  631  cases  of  congenital  cardiac 
disease  there  occurs  a  small  group  of  thirteen  cases  in  which  the 
ductus  arteriosus  was  found  to  be  dilated  to  such  a  degree  that 
the  condition  was  described  as  an  aneurism  or  an  aneurismal  dila- 
tation. The  present  case  falls  into  this  group  but  differs  from 
most  of  the  others  in  that  there  was  no  evidence  of  thrombosis 
of  the  dilated  ductus. 

The  patient,  a  male  infant  5  days  old,  was  born  in  the  ]Mater- 
nity  Ward  of  the  University  Hospital,  (service  of  Dr.  Peterson). 
The  delivery  was  normal  and  the  baby  appeared  to  be  in  excellent 
condition,  crying  spontaneous!}'.  There  was  no  cyanosis  worthy 
of  note.  On  the  third  day  the  child  has  a  temperature  of  102^ 
and  on  the  fourth  day  there  was  blood  in  stools  and  vomitus  and 
hemorrhages  from  mouth  and  navel.  These  were  repeated  on 
the  fifth  day,  on  which  the  infant  died.  The  Wasserman  was 
negative  on  both  mother  and  child  and  no  history  of  haemophilia 
could  be  obtained,  but  the  mother  had  only  one  living  male  relative.. 

Aside  from  the  condition  of  the  heart  the  autopsy  findings 
were  quite  negative  except  for  multiple  sub-serous  hemorrhages 
and  a  marked  passive  congestion. 

The  heart  itself  measured  4.5  by  3.5  by  2.8  cm.  I'oth  ven- 
tricles were  firmlv  contracted.     The  wall  of  the  left  ventricle 


'Abbott.     Osler-McCrae,  Modern  Medicine,  \o\.  iv.  p.  341. 


averaijcd  5  mm.  in  tliickness  :  tlio  ris;lu.  7  mm.  The  inter-ven- 
tricular septum  was  CDmplete  ami  there  were  no  anomalies  of  the 
valve  cusps.  The  foramen  ovale  was  patent  to  hut  the  normal 
dej:rrcc  for  the  at;e  of  the  suhjcct,  ailmittin.^-  a  ^^  mm.  probe.  The 
aorta  measured  5  mm.  in  dianuter  1  cm.  ahovo  the  valve,  while 
the  ditTusely  dilated  pulmonary  artery  measured  u  nun.  in  diam- 
eter at  the  same  level. 

Lyiu}.;  ahove  the  heart  and  hnlv^ini;  anteriorly  between  the 
aorta  anil  the  pulmoniry  artery  there  was  ft»nnd  a  roumled  mass 
the  size  of  a  cherry.  This  proved  to  be  the  patent  and  j;rcatly 
dilated  iluctus  liotalli  which  retained  its  rounded  contour  some- 
what in  spite  of  the  fact  that  it  was  practically  empty.  The  total 
length  of  the  ductus  was  about  3  cm.  and  it  was  thrown  into  a 
tortuous  course  best  described  as  a  reversed  letter  "S."  The  first 
portion  of  the  curve,  near  the  aorta  and  convex  anteriorly  and 
to  the  left,  formed  the  bulyinij  tumor  first  noted.  Here  the  lumen 
of  the  empty  ductus  was  i  cm.  in  diameter.  The  second  portion 
of  the  ductus,  concave  anteriorly  and  near  its  junction  with  the 
pulmonary  artery,  was  nuich  niorv  nirrctw  and  had  a  lumen  6 
lum.  in  diameter. 

Xo  other  anomalies  w^re  found  either  in  the  viscera  or  else- 
where in  the  body. 

The  specimen  may  be  classified  as  one  of  aneurismal  dilata- 
tion of  the  ductus  arteriosus,  unassociated  with  other  anoiualics 
except  a  difTuse  dilatation  of  the  pulmonarx'  artery. 


2.     Tnii-  Partial  Transpositiati  of  the  Hi  cat  I  csscls  i^-ith  Both 

Aorta  and  Pulmonary  Artery  Arisin^:^  from  the 

Ri'^ht  \  'entvicle. 

The  second  heart  is  that  of  a  male  infant,  four  wei-Us  old, 
who  was  a  patient  in  the  Department  of  Paediatrics  of  the  Uni- 
versity Hospital  (service  of  Dr.  Cowic).  The  child  had  not 
been  cyanotic  but  a  diaj^jnosis  of  coni,a-nital  cardiac  disease  had 
been  made,  based  upon  auscultatory  findintis. 

Death  followed  operation  for  cleft  palate  and  at  autopsy  in 
addition  to  the  various  anomalies  |)resent  there  was  found  to  be 
an  acute  purulent  mcnin;.,Mtis,  an  acute  purulent  pyelitis  and  meta- 
static abscesses  in  \\nv^  and  kidney.  I'.ody  lenLi:th  was  45  cm., 
weight,  2120  K"is. 

.\  striking?  feature  of  the  case  was  the  number  and  variety  of 
malformations  and  defects  present.  There  was  a  complete  double 
chcilopalatoschisis,   and   a   sacro-coccytj^al    dimple,   well-marked, 


with  a  hairy  border.  There  was  cryptorchismus  and  the  penis 
was  diminutive  in  size.  The  pinnae  of  both  ears  were  unusually 
wide.  The  fore-fingers  of  each  hand  lacked  the  terminal  phalanx 
and  there  was  no  nail  formation  upon  these  fingers.  The  nail  of 
the  great  toe  of  the  right  foot  was  but  rudimentary.  Anomalies 
were  found  also  in  examining  the  viscera.  The  right  lung  was 
divided  into  but  two  lobes  and  there  were  two  accessory  spleens, 
while  the  heart  presented  the  interesting  condition  which  makes 
it  the  subject  of  this  report. 

The  heart  measures  3.5  by  3  by  2  cm.  There  is  a  single 
apex  formed  equally  by  both  ventricles. 

The  left  ventricular  wall  measures  3-5  mm,  in  thickness  and 
this  cavity  communicates  with  the  left  auricle  through  an  orifice 
which  is  guarded  by  a  large  anterior  and  a  small  posterior  cusp. 
From  this  ventricle  there  is  no  exit  by  an  arterial  trunk  but  it 
communicates  with  the  right  ventricle  through  a  defect  in  the 
inter-ventricular  septum  5  mm.  in  diameter.  This  defect  is  situ- 
ated in  the  base  of  the  septum  in  such  a  position  that  it  is  par- 
tially covered  by  the  large  anterior  cusp  of  the  mitral  valve.  The 
left  auricle  receives  the  pulmonary  veins. 

The  right  ventricular  wall  measures  5-7  mm.  in  thickness. 
From  this  ventricle  two  arterial  trunks  are  given  ofif.  The  larger 
of  these,  which  lies  to  the  right,  is  the  aorta.  It  gives  off  the 
great  vessels  from  the  arch  in  normal  order.  The  opened 
aorta  has  a  circumference  of  21  mms.  The  aortic  valve  consists 
of  two  well-marked  cusps  and  the  larger  of  these  shows  an  im- 
perfect sub-division.  Considered  as  three  cusps  the  right  anterior 
cusp  is  the  non-coronary  one. 

Also  from  this  ventricle  and  to  the  left  and  slightly  posterior 
to  the  aortic  valve  a  pulmonary  artery  is  given  off.  This  is  much 
smaller  than  the  aorta  and  measures  13  mm.  in  circumference. 
Although  arising  to  the  left  of  the  aorta,  the  pulmonary  artery 
passes  spirally  behind  it  so  that  the  bifurcation  of  the  pulmonary 
is  almost  directly  behind  the  aorta.  The  pulmonary  valve  is 
bicuspid. 

The  ductus  Botalli  is  patent,  admitting  a  2  mm.  probe.  The 
foramen  ovale  is  also  (|uite  widely  open,  measuring  7  mm.  across. 

The  right  auricle  receives  the  venae  cavae.  It  is  guarded  by 
a  bicuspid  valve,  the  cusps  of  which  are  irregular  in  size.-  The 
right  auricular  appendage  is  given  off  to  the  right  of  the  auricle. 

Because  of  the  multiple  anomalies,  the  classification  of  this 
heart  is  a  matter  of  some  difficiilty.     It  sliows  a  transposition  of 


the  j^reat  vessels  amounting;  to  soiuewliat  less  than  a  iSo  rota- 
tion. This  tniispositioii  i>^  hut  iin|)erfeclly  correcletl  hv  tho  inter- 
ventricular septum  so  that  hoth  arterial  trunks  are  i;iven  otT  from 
the  ri.uht  ventricle.  This  anomalous  arrani;em'.'nt  of  the  ^reat 
vessels  is  associated  with  a  defect  in  the  inter- ventricular  septum. 
with  an  open  foramen  ovale  and  with  a  patent  thictus  arteriosus. 
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Fig.  I. — CoxcKxiTAL  Axelris.mal  Dilatiox  oi-  the  Ductus  Arteriosus, 
P.  /irt. — THE  IXcTL-s  Arteriosus  Bulging  Axteriorlv  and  to  the 
Left  of  the  Arch  of  the  Aorta. 


IVF 


FlC.    2. — TRAXSI'OSlTiOX     OF    THE    CiREAT     N'ESSELS     WITH     BoTH     AoRTA    AND 

Pulmonary  .\rt!:kv  Arising  from  the  Right  \entricle.    /.  V.  P. — 
THE  FoKAMEX  IX  THE  Interventrici'lar  Sehtum. 
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The  blastophthoric  effect  of  chronic  lead  poisoning:  Breeding 
experiments.    Preliminary  report. 

By  Carl  Vernon  Weller,  A.B.,  M.D.  {hy  invitation.) 

[From  the  Department  of  Pathology,  University  of  Michigan] 

There  have  been  frequent  clinical  observations  of  the  apparent 
deleterious  effect  upon  the  germ  plasm  exerted  by  chronic  lead 
poisoning.  A  majority  of  these  cases  have  been  found  in  female 
lead  workers  and  in  these  it  might  be  supposed  that  abortions, 
stillbirths  and  early  deaths  of  infants  were  due  as  much  to  the 
toxic  effect  of  lead  during  intra-uterine  development  as  to  an 
actual  injury  to  the  germ  plasm.  In  the  smaller  number  of 
instances  in  which  the  male  parent  alone  was  poisoned,  the  result- 
ing sterility  without  impotency,  the  stillbirths  and  the  early 
deaths  of  offspring  are  difficult  to  explain  unless  they  are  due  to 
blastophthoria.  The  work  of  Stockard  and  of  Cole  and  Davis 
has  shown  that  alcohol  has  a  similar  effect.  In  a  recent  report 
which  appeared  as  the  present  series  of  experiments  was  being 
concluded  Cole  and  Bachhuber  have  demonstrated  that  the 
offspring  of  male  rabbits  poisoned  by  lead  as  well  as  of  male  fowls 
similarly  poisoned  are  of  distinctly  lower  vitality  than  the  offspring 
of  normal  males. 

In  attempting  to  determine  experimentally  whether  blasto- 
phthoria occurs  in  chronic  lead  poisoning,  guinea  pigs  were  given 
repeated  weighed  doses  of  commercial  white  lead  in  capsules  by 
mouth.  These  guinea-pigs  were  mated,  lead  females  with  normal 
males  and  lead  males  with  normal  females.  In  order  to  check  the 
results  as  efficiently  as  possible  control  matings  were  made  of 
normal  males  with  normal  females  under  the  same  feeding  and 
housing  conditions  as  the  lead  poisoned  pigs,  and  for  the  same 
reason  the  normal  females  were  bred  alternately  to  lead  males  and 
to  normal  males.     The  dosage  of  lead  was  controlled  by  frequent 
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Wfighings  in  order  that  the  general  nutrition  should  not  be 
seriously  impaired. 

A  total  of  93  matings  yielded  170  offspring.  Of  these,  32 
matings  of  normal  male  with  normal  female  produced  58  offspring 
with  an  average  birthweight  of  81.5  gms.  From  34  matings  of 
lead  male  with  normal  female  65  young  were  produced  with  an 
average  birthweight  of  but  66.3  gm.  From  27  matings  of  normal 
male  and  lead  female.  47  young  were  produced  with  an  average 
birthweight  of  69.3  gm.  Nine  offspring  of  lead  males  died  in  the 
first  week  against  two  offspring  of  normal  males  dying  in  that 
time.  Eight  young  of  lead  females  were  stillborn  against  three 
stillborn  from  normal  females  bred  to  normal  males. 

From  the  entire  series  of  matings  the  following  conclusions 
seem  to  be  justified: 

1.  In  chronic  lead  pjoisoning  in  guinea  pigs  there  is  a  definite 
blastophthoric  effect  which  can  best  be  demonstrated  upon  the 
male  germ  plasm.  This  effect  manifests  itself  in  some  instances 
by  steriHty  without  loss  of  sexual  activity,  by  a  reduction  of  20 
per  cent,  in  the  average  birthweight,  by  an  increased  number  of 
deaths  in  the  first  week  of  life  and  by  a  retardation  in  development 
such  that  these  pigs  remain  permanently  underweight. 

2.  From  the  apparent  recovery  of  the  germ  plasm  some  time 
after  stopping  the  administration  of  lead  it  seems  that  the  dele- 
terious effect  must  be  suffered  especially  by  that  portion  of  the 
germ  plasm  which  is  undergoing  maturation  and  not  by  that  which 
is  stored  in  the  primary  germinal  epithelium.  However,  final 
judgment  upon  this  point  must  be  withheld. 
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The    Age -Relationship     Between 
Types  of  Malignant  Diseases 

Carl  Vkrxon  Weller,  A.B.,  M.D. 

Instructor  in   Pathology.   University  of  Michigan. 
(From    the   Pathological  Laboratory   of  the   University   of   Mich- 
igan,   Ann   Arbor,    Michigan.) 

Now  that  the  theory  of  a  definite  family 
tendency  toward  malignant  disease  has  received 
both  clinical  and  experimental  verification  to  a 
surprising  degree,  the  attack  upon  the  cancer 
problem  has  been  directed  more  than  ever  be- 
fore along  purely  biologic  lines.  The  recogni- 
tion of  the  fact  that  some  purely  intrinsic  factor 
is  concerned,  to  an  extent  as  yet  unmeasured, 
in  the  origin  of  malignant  disease  has  given  to 
the  study  of  the  natural  history  of  the  neoplastic 
cell  a  new  and  well  merited  interest.  This  re- 
port deals  with  one  phase  of  that  subject,  the 
relationship  between  the  ages  at  which  the  two 
great  types  of  malignant  disease,  carcinoma  and 
sarcoma,  make  their  appearance. 

On  purely  a  priori  grounds  one  would  be  led 
to  expect  that  the  age  distribution  of  carcinoma 
and  of  sarcoma  would  be  found  to  be  much  the 
same,  for  the  two  conditions  are  essentially  sim- 
ilar. Each  is  characterized  by  the  power  of 
unlimited  and  uncontrolled  cell  multiplication, 
while  the  greatest  apparent  difference  between 
them  depends  merely  upon  definition  of  terms 


in  that  i-an-inoinas  aro  dorivod  from  epitholial 
structures  and  sarcomas  from  tlic  support in.ij 
tissues  of  the  body, 

Xothwithstandin;;  the  apparent  analoory  be- 
tween the  two  types,  the  belief  has  been  rather 
widely  held  that  in  respect  to  a^e  distribution 
there  is  a  marked  ditTerence  between  carcinoma 
and  sarcoma.  Carcinoma  has  lonjj  been  con- 
sidered a  disease  of  late  middle  life  and  senility 
and  sarcoma  a  condition  afTectin<j  particularly 
the  younrr  but  occurrinfj  to  some  extent  at  any 
ape.  This  view  has  found  expression  in  text- 
books and  throuirhout  nKvlical  literature.  For 
instance,  De  Costa  (1)  says  that  sarcomas  may 
arise  at  any  period  from  birth  to  extreme  sen 
ility,  but  that  they  are  commonest  d\irinfj  youth 
and  early  middle  a<rc.  On  the  other  hand, 
Williams,  several  years  iiiio  (2),  and  afjain 
more  recently  (3).  has  emphasized  the  fact  that 
sarcoma  does  not  widely  difTer  from  carcinoma 
in  its  ape  distribution  and  that  the  two  types 
of  malifrnancy  exhibit  close  biologic  analogies, 
iris  conclusions  are  so  nearly  substantiated  by 
the  work  which  1  sluill  )>rcscnt  tluil  tlicy  arc 
here  quoted  in  full  : 

"The  sarcomata  nuiy  arise  at  any  period  of 
life;  a  certain  number  of  eases  are  conpeuital ; 
more  are  met  with  In  early  infancy,  especially 
durinp  the  first  five  years,  than  at  any  other 
period  prior  to  the  twentieth  year;  after  which 
sarcomata  increase  in  frequency  until  middle 
life,  becoming  rarer  ajiain  in  old  ape. 

"Tt  will  be  pathcred  from  what  T  have  stated 
that   there  arc  close  analopics  between   the  two 


diseases — sarcoma  and  carcinoma — such  differ- 
ences as  are  noticeable  being  dne  to  diversity  of 
origin  and  its  consequences,  rather  than  to  any 
essential  difference  in  the  nature  of  the  morbid 
process." 

Upon  the  material  which  was  received  at  the 
Pathological  Laboratory  of  the  University  of 
Michigan  during  the  years  1895  to  1913  a  diag- 
nosis of  carcinoma  was  made  in  1106  cases  of 
known  age.  As  a  basis  for  a  statistical  study 
this  material  possesses  certain  advantages  over 
either  mortality  returns  or  the  results  of  a 
cancer  census  in  that  every  case  has  received 
microscopic  verification  and  that  the  age  of  the 
patient  is  obtained  at  a  much  earlier  stage  of 
the  disease  than  in  mortality  records.  Thus 
the  true  age  incidence  is  more  accurately  repre- 
sented. In  a  previous  paper,  (4)  the  age  data 
from  these  1106  cases  have  been  graph- 
ically analyzed  and  compared  with  the  age 
distribution  of  the  total  population  of 
Michigan.  After  proper  correction  for  the 
variations  in  the  total  population  for  dif- 
ferent age  periods  the  true  curve  of  car- 
cinoma incidence  was  determined.  It  Vas  found 
that  up  to  age  37,  the  incidence  of  carcinoma 
increases  gradually  until,  at  that  age,  it  reaches 
the  point  at  which  the  incidence  is  the  same 
as  it  would  be  were  carcinoma  uniformly  dis- 
tributed throughout  the  entire  population.  From 
this  point  the  rise  is  rapid  until  the  apex  of 
the  curve  is  reached  at  age  period  58  to  62. 
The  incidence  of  the  disease  is  then  4.5  times 
as  great  as  it  would  be  were  carcinoma  uni- 


fonnly  tlistrihutod  :it  all  aires,  hut  frutn  this 
point  on  the  curve  falls  very  di'linitoly.  iiulic-nt- 
ing  an  actual  reduction  in  carcinoma  incidence 
in  tlie  later  years  of  life. 

Similarly,  there  were  diatrnosed  in  the  I'ath- 
oloffical  Lahoratory  of  the  University  of  Mich- 
i«?an.  hetwcen  the  years  1895  and  1913,  265 
cai?es  of  sarcoma  of  known  af^e.  These  have 
been  graphically  analyzed  hy  the  same  method 
as  that  used  in  sfudying  the  age  data  of  the 
carcinoma  series  (5).  The  fully  corrected  curve 
of  sarcoma  incidence  shows  a  relatively  low 
level  until  the  period  of  puberty  is  reached.  At 
this  time  there  is  a  rather  sliarp  increase,  but 
the  ratio  of  percentage  of  sarcoma  to  percentage 
of  population  does  not  become  unity  until  age 
35.  That  is  to  say,  previous  to  age  35  the  in- 
cidence of  sarcoma  is  less  than  it  would  be  were 
sarcoma  uniformly  distributed  throughout  the 
entire  population.  Conversely,  after  the  age 
35  there  must  be  found  an  extensive  period  in 
which  the  incidence  of  the  disease  is  consider- 
ably above  the  mean.  Such  is  the  case,  for  the 
ratios  of  sarcoma  incidence  remain  above  unity 
until  the  eighth  decade  and  are  at  their  highest 
level  in  age  period  48  to  52  at  which  point 
sarcoma  is  three  times  as  ))revalent  in  our  series 
as  it  would  be  were  +he  disease  met  with  e<jual 
fre(|uency  at  all  ages. 

Sarcoma  cannot,  therefore,  be  considered  a 
disease  of  tlie  young.  While  it  may,  and  does, 
occur  at  all  ages,  .sarcoma,  like  carcinoma,  has 
its  greatest  incidence  in  middle  life.  This 
parallelism    is   shown    to   a    renuirkal)le   degree 


when  the  corrected  curves  of  carcinoma  and 
sarcoma  incidence  are  superimposed  and  com- 
pared period  by  period.  It  is  then  found  that 
the  two  curves  not  only  have  the  same  general 
contour  throughout  but,  in  fact,  almost  exactly 
coincide  for  a  period  of  over  twenty  years,  from 
age  period  28  to  32  to  age  period  48  to  52.  The 
points  upon  the  two  curves  corresponding  to  a 
ratio  equal  to  unity  (the  points  at  which  the 
incidence  of  the  two  types  is  the  same  as  it 
would  be  were  they  each  equally  prevalent  at  all 
ages)  are  but  two  years  apart.  Remarkable  as 
this  parallelism  is,  there  is  reason  to  believe 
that  it  would  have  been  even  more  complete 
had  the  age  data  in  regard  to  sarcoma  been 
derived  from  a  larger  group  of  cases. 

In  conclusion,  analysis  of  the  age  distribu- 
tion of  this  relatively  large  series  of  micro- 
scopically verified  carcinomas  and  sarcomas 
shows  a  marked  analogy  between  the  two  types 
of  malignancy.  As  judged  from  this  aspect, 
it  appears  that  the  malignant  process  must  be 
essentially  the  same  no  matter  in  what  type 
of  tissue  it  may  develop  and  that  the  causal 
or  predisposing  agencies  in  the  two  types  of 
malignancy  must  either  be  the  same  or,  at  least, 
have  much  in  common.  Attention  is  called  to 
the  fact  that  malignant  neoplasms  of  purely 
teratomatous  origin,  whether  carcinomatous, 
sarcomatous,  or  mixed  in  cell  type,  will  not  con- 
form in  an  equal  degree  to  the  rule  of  age  inci- 
dence for  malignancy  as  given  above;  for  the 
usual  measures  of  age  become  meaningless  when 
applied  to  teratoid  structures. 


IIKKKHKXCKS. 


(2) 


(4» 
(5) 


De   Costa;      Modern   Sur^jcry.   1910.  p.   365. 

A'illiains:     Twcntictli    Century    I'ractice     of 
Medicine,  1898,  XVII.  p.  487. 

Ailliams:     The   Natural    History  of  Cancer, 
1908.   p.   32:!. 

•Her:     Age   Incidence  in   Carcinoma.     Ar- 
chives of  Inter.  Med.,  XII,  pp.  539-545. 
Aeller:      Age    Incidence    in    Sarcoma.      Ar- 
chives t.f  Inter.  Med.,  XV,  pp.  518-523. 


THE    BLASTOPHTHORIC    EFFECT  OF 
CHRONIC   LEAD   POISONING 


CARL  VERNON   WELLER,  A.B.,  M.D. 

(From  the  Department  of  Pathology,  University  of  Michigan,  Ann  Arbor,  Michigan) 


Reprinted  from 

Thb  Journal  of  Medical  Research,  Volume  XXXIII.,  No.  : 

(New  Series,  Vol.  XXVIII.,  No.  2),  pp.  271-293,  November,  1915 


BOSTON 

MASSACHUSETTS 

U.S.A. 


THE     BLASTOPHTHORIC     EFFECT     OF     CHRONIC      LEAD 
POISONING.* 

Carl  Vernon  Weller,  A.B.,  M.D. 

{From  the  Department  of  Pathology,  University  of  Michigan, 
Ann  Arbor,  Michigan.^ 

I.     Introduction.     Clinical   and  Experimental  Observations 
from  the  Literature. 

It  is  now  well  known  that  certain  disease  conditions  dele- 
teriously  affect  the  germ  plasm  of  both  the  male  and  the 
female  of  the  human  species.  This  blastophthoric  effect, 
even  though  it  may  occur  in  some  infectious  diseases  such 
as  typhoid  fever,  is  quite  apart  from  the  transference  of  the 
infecting  agent  to  the  germ  cells.  In  fact,  it  has  been  con- 
vincingly demonstrated  that  toxic  substances  of  non-infectious 
origin,  notably  alcohol,  are  equally  capable  of  producing  a 
blastophthoria  of  a  marked  degree. 

Since  this  type  of  injury  implies  the  possibility  that  purely 
external  and  extrinsic  etiological  factors  may  so  work  upon 
the  germ  plasm  that  the  resulting  changes  are  manifest  as 
intrinsic  disease,  the  recognition  of  the  agents  producing 
such  changes  becomes  of  the  greatest  importance  from  the 
standpoint  of  practical  eugenics.  Unless  the  injury  to  the 
germ  plasm  is  of  such  a  character  that  the  perpetuation  of 
the  line  is  prevented  or  limited  through  its  own  feebleness, 
it  is  reasonable  to  expect  that  the  intrinsic  change  wrought 
in  the  germ  plasm  may  be  shown  by  a  departure  from  the 
normal  through  many  generations.  Such  a  blastophthoric 
effect  has  been  attributed  to  chronic  lead  poisoning.  In  this 
case  the  problem  assumes  additional  interest  since  it  deals 
with  one  of  the  most  common  forms  of  occupational  disease. 
If  it  can  be  shown  that  the  clinical  observations  of  lead 
blastophthoria  are  supported  by  experimental  evidence  an 
additional  argument  of  unusual  weight  will  be  added  to  the 
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many  excellent  reasons  already  existing;  fi)r  consiilcrin^  this 
one  of  the  most  serious  of  the  occupational  diseases.  The 
injurious  etTcct  of  plunibism  will  then  be  measured  as  nuich 
by  the  deterioration  of  the  family  line  as  by  the  inipairnunt 
of  the  health  of  the  individual 

In  iS6o  Constantin  Paul  '  slated  that  lead  poisoning  oi  the  moilicr,  or 
even  of  the  father,  often  results  in  the  stillbirth  of  the  fetus;  and  that  the 
children  of  such  parents,  when  born  alive,  usually  die  in  the  first  three 
years  of  life  and  have  but  feeble  resistance  to  disease.  His  attention  was 
called  to  this  disastrous  effect  upon  the  pro;;cny  of  those  sulVering  from 
chronic  lead  poisoning  by  the  case  of  a  woman  who  had  been  delivered  of 
3  living  and  healthy  children  previous  to  exposure  to  lead.  Subsequently, 
she  became  pregnant  lo  times  and  these  lo  pregnancies  were  terminated 
by  8  abortions,  i  stillbirth,  and  i  child  which  was  born  alive  at  term  but 
died  at  the  age  of  5  months. 

From  this  and  many  similar  cases  Paul  accumulated  extensive  data  in 
regard  to  the  effect  upon  the  olTspring  of  lead  intoxication  of  the  mother. 
These  figures  have  been  frequently  quoted  in  works  upon  Occupational 
Diseases,  but  arc  well  worth  repeating  here.  Of  141  pregnant  women, 
working  in  lead,  82  aborted,  4  had  premature  births.  5  had  stillborn 
infants  and  50  brought  living  children  to  term.  Of  the.se  50,  however, 
35  died  in  the  first  two  years  of  life,  so  that  from  141  pregnancies  but 
15  children  survived  to  the  third  year. 

More  important  still  as  indicating  a  true  lead  blastophthoria  are  Paul's 
observations  upon  the  progeny  of  fathers  suffering  from  lead  poisoning. 
He  found  that  32  pregnancies  in  7  women  whose  husbands  were  lead 
workers  and  had  shown  signs  of  lead  poisoning  gave  1 1  abortions,  i  still- 
birth, and  20  living  children.  Of  the  20  living  children,  however,  8  died 
in  the  first  year.  4  in  the  second  year,  5  in  the  third  year,  and  I  after  the 
third  year.  Thus  but  two  individuals  remained  alive  as  the  product  of 
32  pregnancies.  As  a  result  of  these  ob.servations  Paul  concluded  that 
the  influence  of  lead  as  transmitted  to  the  offspring  from  the  father  is  just 
as  real  as  when  derived  from  the  mother,  but  is  perhaps  a  little  less  dele- 
terious, the  re.rson  for  this  being  that  in  the  mother  the  intoxication  pro- 
duces its  cfTcct  upon  the  organism  not  alone  at  the  moment  of  conception, 
but  also  throughout  the  duration  of  pregnancy. 

Sir  Thomas  Oliver »  rci>orts  an  epidemic  of  stillbirths  in  a  Yorkshire 
town  which  called  for  an  unofficial  inquiry.  The  cause  was  found  to  be 
the  contamination  by  lead  of  the  drinking  water  supplied  the  town.  With 
the  removal  <»f  the  cause,  the  effect  cea.sed. 

He  also  c|uotes  Dr.  (ieorge  Rcid's  *  statistics  upon  the  relationship 
between  lead  poisoning  and  miscarriages,  stillbirths,  and  early  death  of 
in£aou.     These  figures  are  as  follows  : 
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F"or  100  mothers,  engaged  in  house- 
work, 43.2  miscarriages  and  stillbirths. 

For  100  mothers,  engaged  in  millworl<, 

not  lead,  47.6  "  *'  " 

For   100   mothers,  lead    workers  before 

marriage,  86.0  "  "  " 

For    100   mothers,    lead    workers    after 

marriage,  133.5 

For  100  mothers,  father  a  lead  worker,       48  o  "  "  " 

In  regard  to  early  death  of  infants  : 

Deaths  under  i  year  per  1,000  births  : 

Mothers  engaged  in  housework,  150 

Mothers,  mill  workers,  not  lead,  214 

Fathers  alone  working  in  lead,  189 

Mothers  working  in  lead  before  marriage,  157 

Mothers  working  in  lead  after  marriage,  271 

Oliver  likewise  verified  the  observations  of  Chyzzer'*  upon  the  con- 
ditions in  the  home  potteries  of  Hungary.  In  .some  villages  he  found 
practically  no  children,  while  the  inferior  physical  and  mental  development 
of  the  offspring  of  these  pottery  workers  led  him  to  conclude  that  infan- 
tilism, idiocy,  and  mental  weakness  were  some  of  the  eflfects  of"  inherited 
plumbism."  Deaths  from  hydrocephalus,  acute  meningitis,  and  convul- 
sions were  frequently  noted  among  these  children. 

Oliver  found  that  of  the  children  of  paint  grinders  40  per  cent  die  of  con- 
vulsions during  the  first  year  of  life. 

Tiiompson  *  has  collected  many  of  the  important  observations  in  regard 
to  lead  blastophthoria,  including  those  of  Paul  and  Oliver.  He  refers  to 
the  fact  that  lead  has  been  found  in  the  placenta  and  in  the  kidneys  and 
liver  of  stillborn  children  of  mothers  who  were  lead  workers.  He  quotes 
also  from  the  French  Department  of  Labor  Report  on  Industrial  Poisons, 
made  by  M.  Tardieu  in  1905,  who  found  that  of  1,000  pregnancies  in  lead 
workers  608  terminated  in  abortion ;  and  also  from  P.  Rudeaux,*  who 
states  that  out  of  442  pregnancies  among  the  wives  of  75  lead  workers, 
there  were  66  abortions  and  241  miscarriages. 

Goadby '  concludes  that  there  is  little  evidence  for  supposing  that  a  male 
lead  worker  is  less  likely  to  beget  children,  or  that  his  children  are  more 
likely  to  be  unhealthy  than  those  of  men  working  in  any  other  industrial 
proce.ss,  provided  that  modern  methods  are  employed  to  prevent  absorp- 
tion. "  In  the  absence  of  any  precautions  whatever  as  to  daily  absorp- 
tion of  dangerous  dust,  the  effect  on  the  offspring,  even  in  the  case  of 
male  lead  workers,  may  well  be  evident." 

The  experimental  evidence  of  a  blastophthoric  effect  in 
chronic  lead  poi.soning  has  not  been  abundant.  The  results 
obtained  by  Oliver  "^working  with  fowls  and  rabbits  have  been 
much  quoted. 


I 
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*•  If  fowl's  eggs  be  incubated  after  painting  the  shell  of  some  of  them 
with  a  strong  solution  of  lime  and  the  shell  of  others  with  a  solution  of 
lead  nitrate.  I  found  that,  while  all  those  that  had  been  painted  with  lime 
came  to  maturity,  from  not  one  of  those  painted  with  lead  nitrate  did 
there  come  forth  a  live  chick.  On  opening  the  egg,  the  embryo  was 
always  found  to  have  reached  a  fair  stage  of  development.  .  .  .  Simi- 
larly in  the  case  of  pregnant  rabbits,  to  whom  lead  w.is  administered  in 
food,  miscarriage  took  place,  and  in  the  internal  organs  of  the  fetuses  lead 
was  found  on  chemical  e.vamination." 

Thompson  *  quotes  the  work  of  Charron,  who  investig.ited  the  possibil- 
ity of  chronic  lead  poisoning  from  deep  chrome  yellow  and  bright  red  papers 
found  to  contain  lead.  Pregnant  guinea-pigs,  confined  in  cages  lined  with 
these  papers,  aborted  and  the  fetuses  contained  traces  of  lead  in  tlieir 
organs. 

Legge  and  Goadby  '  state  that  all  the  pregn.int  animals  to  which  they 
gave  lead  aborted,  and  that  experimental  results  confirm  the  well-known 
abortifacient  action  of  diachylon.  They  refer  to  similar  results  obtained 
with  guinea-pigs  by  Glibert  ' 

As  the  series  of  breeding  experiments  which  forms  the  second  part  of 
this  report  was  being  concluded  the  work  of  Cole  and  liachhuber" 
appeared,  constituting  the  most  important  experimental  contriijution  to 
the  subject  of  lead  blastophthoria  up  to  that  time.  They  administered 
lead  acetate,  mixed  with  sugar  of  milk  and  fed  in  gelatin  capsules.  Ani- 
mals thus  ijoisoned  were  bred  by  a  system  of  double  mating  such  that 
the  offspring  by  means  of  color  or  other  characteristics  could  be  identified 
as  derived  from  either  a  normal  or  a  lead-poisoned  male.  Rabbits  and 
fowls  were  used  and  in  each  case  their  results  led  to  the  conclusion  that 
the  offspring  produced  by  males  which  had  been  poisoned  by  the  ingestion 
of  lead  acetate  into  the  alimentary  tract  were  of  a  lower  vitality  and  that 
in  the  case  of  the  rabbits  such  offspring  were  distinctly  smaller  in  average 
size  than  the  normal  offspring  of  unpoisoned  males. 

Much  of  the  cHiiical  and  ex[)crimental  evidence  is  sugges- 
tive rather  than  demonstrative  of  a  lead  blastophthoria.  In 
many  cases  one  cannot  rule  out  the  effect  upon  the  embryo 
in  utero  of  lead  intoxication  in  the  mother  as  an  important 
factor  apart  from  and  in  addition  to  the  injury  to  the  germ 
plasm  of  the  parent.  Likewise,  acquired  plumbism  may 
explain  some  of  the  results  seen  in  the  children  in  the  home 
potteries.  Hut  with  due  allowance  for  such  cases  the  evi- 
dence seems  highly  in  favor  of  a  true  lead  blastophthoria. 
The  observations  of  Paul  and  Rudeaux  upon  the  offspring 
of  lead-poisoned  fathers  and  the  experimental  work  in  which 
lead    was   administered    to    ^he    male   animal    are   especially 
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valuable   as   offering   an    apparently   incontrovertible   line   of 
evidence. 

2.  Breeding  Experiments. 
In  an  attempt  to  prove  or  disprove  the  occurrence  of  a 
true  blastophthoria  in  chronic  lead  poisoning,  a  series  of 
breeding  experiments  extending  over  a  period  of  eighteen 
months  was  undertaken.  The  changes  in'  the  male  germ 
plasm  in  particular  were  investigated  as  being  of  the  greater 
value  in  this  connection,  since,  when  the  injury  is  directed 
toward  the  male  element  alone,  the  possibility  of  injury  to 
the  developing  embryo  through  pre-natal  poisoning  or 
through  impaired  nutrition  growing  out  of  its  implantation 
in  the  body  of  a  diseased  female  does  not  exist.  Accord- 
ingly, the  general  method  of  attacking  the  problem  was  to 
produce  a  condition  of  chronic  lead  poisoning  in  male  ani- 
mals, to  breed  these  males  to  normal  females  and  to  compare 
the  results  of  these  matings  with  those  of  control  animals 
under  similar  housing  and  feeding  conditions.  In  addition, 
female  animals  were  also  poisoned  with  lead  and  bred  to 
normal  males  in   order  to  obtain   data  for  comparison. 

Administration  of  lead  and  determination  of  dosage.  —  In 
order  to  duplicate  as  nearly  as  possible  the  most  common 
method  of  acquiring  saturnism  as  an  occupational  disease, 
commercial  white  lead  was  chosen  as  the  form  to  be  admin- 
istered. This  was  given  to  guinea-pigs  by  mouth  in  weighed 
doses  in  No.  5  gelatin  capsules.  Very  little  difficulty  was 
met  with  from  this  method  of  administration  and  it  seemed 
quite  necessary  to  employ  it  in  order  to  have  a  more  definite 
dosage  than  is  possible  when  the  poison  is  mixed  with  food. 
The  capsules,  moistened  with  water,  were  placed  in  the  ani- 
mals' mouths  by  means  of  a  small  glass  tube  fitted  with  a 
glass  rod  plunger.  Usually  the  capsules  were  masticated 
before  swallowing  and  only  occasionally  were  they  rejected. 

In  preparation  for  filling  the  capsules,  a  known  weight  of 
commercial  white  lead  was  brought  to  a  paste  of  proper  con- 
sistency by  mixing  it  with   linseed  oil  and  corn   starch.     The 
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weight  of  this  niixturc  was  tlicn  ohtainul  aiul  the  caj^snlcs 
were  also  weighed  before  and  after  being  filled  witli  it. 
From  this  data  the  average  dose  of  commercial  white  lead 
was  computed.  For  instance,  in  preparing  a  certain  batch 
of  capsules  27.25  grams  of  commercial  white  lead  were  mixed 
with  enough  linseed  oil  and  starch  to  make  a  total  weight  of 
65.45  grams.  With  this  paste,  two  hundred  and  fifty  No.  5 
gelatin  capsules  were  filled.  These  weighed  7.57  grams  when 
empty  and  34.50  grams  when  filled.  The  two  hundred  and 
fifty  capsules  therefore  contained  26.93  granjs  of  the  lead 
paste  which  was  ,',i-^j  commercial  white  lead  The  average 
dose  of  commercial  white  lead  for  this  batch  of  capsules  was 
therefore  --^  x  g^g  x  26.93  grams  =  .045  gram. 

The  variation  in  the  body  weight  of  the  guinea-pigs  was 
found  to  be  the  most  satisfactory  guide  to  the  intensity  with 
which  the  white  lead  was  administered  and  the  size  and 
frequency  of  the  dose  were  changed  accordingly.  Care  was 
taken  that  there  should  be  no  marked  loss  of  weight  in  the 
pigs  under  observation  and  any  such  drop  in  weight  was 
taken  to  be  the  indication  for  reducing  the  size  of  dose, 
increasing  the  interval  between  doses  or  temporarily  sus- 
pending the  administration  of  lead.  This  precaution  was 
taken  to  avoid  the  possibility  that  an  apparent  lead  blasto- 
phthoria  might  in  reality  be  due  to  the  impaired  nutrition  and 
cachectic  state  of  the  pigs  if  the  poison  were  pushed  too 
severely.  That  this  was  not  the  case  is  shown  by  Figures  i 
and  2,  which  give  a  graphic  comparison  of  body  weight  and 
lead  dosage  for  a  period  of  about  five  months  in  two  rei)re- 
sentative  lead  poisoned  guinea-i)igs.  It  will  be  seen  that 
one.  a  young  growing  female,  gained  two  hundred  and  fifty 
grams  during  that  period  and  that  the  other,  a  mature  male, 
weighed  sixty  grams  more  after  five  months  than  when  the 
lead  was  first  given.  In  sonu-  cases  there  were  sudden 
reductions  in  weight  such  that  no  lead  could  be  administered 
for  several  weeks.  In  a  few  others,  epileptiform  convulsions 
were  induced  even  when  there  had  been  no  loss  of  weight 
and   following  the  convulsive   attacks   such   pigs  were    so   ill 
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that  no  lead  was  given  for  several  days.  With  these  excep- 
tions lead  was  administered  every  other  day  throughout  the 
greater  part  of  the  period  covered  by  the  experiment. 
Undoubtedly,  had  the  lead  been  pushed  more  vigorously, 
the  injury  to  the  germ  plasm  would  have  been  more  severe 
and  the  results  of  breeding  experiments  more  spectacular, 
but  conclusions  as  to  the  blastophthoric  effect  of  lead,  per 
se,  could  then  be  drawn  with  much  less  certainty. 

The  amount  of  commercial  white  lead  given  at  each 
administration  was  made  to  vary  from  six  to  eighty-two 
milligrams.  The  following  table  shows  the  number  of  doses, 
the  period  over  which  they  were  distributed  and  the  total 
amount  of  commercial  white  lead  received  by  a  few  pigs 
selected  as  representing  the  general  character  of  this  phase 
of  the  experiment. 

Table  i. 


Female  G.P.  No.  3 
"     12 

Male  "  "II 
«  17 
"  26 
"  44 
"     50 


Number  of 
Doses  Received. 


95 
106 
109 

52 
129 

91 

95 


Duration  of 
Administration. 


months. 


II 
9h 
3h 

12 
8i 


Total  Amount  of 

Commercial  White 

Lead  Received. 


2.310  grams. 

2.479  " 

2.660  " 

I. 163  " 

4.679  " 

3.992  " 

4.016  " 


Matings.  —  Guinea-pigs  thus  chronically  poisoned  with 
lead  were  mated,  lead  females  with  normal  males  and  lead 
males  with  normal  females.  In  addition,  a  series  of  matings 
of  normal  males  with  normal  females  was  maintained  at  the 
same  time  and  under  the  same  housing  and  feeding  condi- 
tions as  for  the  lead-poisoned  pigs.  An  additional  check 
upon  the  results  was  obtained  by  subsequently  breeding  the 
normal  females,  which  had  given  birth  to  offspring  by  lead- 
poisoned  males,  to  normal  males.     Thus  we  were  enabled  to 
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rule  out  the  possibility  that  an  apparent  blastophthoric 
injury  to  the  male  parent  was  but  an  expression  of  an 
intrinsic  fault  in  the  ^erm  plasm  of  the  supposedly  normal 
female.  Some  of  our  most  interesting;  results  were  obtained 
by  means  of  this  method  of  breeding  a  female  alternately  to 
a  lead-poisoned  and  to  a  normal  male. 

Summary  of  results  of  breeding  experiments.  —  A  total 
of  ninety-three  matings  yielded  one  hundred  and  seventy  off- 
spring. The  distribution  of  these  in  the  various  groups  and 
the  average  birth  weight  of  the  offspring  in  each  group  are 
shown  by  the  following  table  : 


Table  a. 


Free  male  with  free  female 
I^ad  male  with  free  female 
Free  male  with  lead  female 


MaUng*.       Offaprlng.        Birth^'wiSht 


81.5  grams. 
66.3      " 
69.3      " 


Thus  it  will  be  seen  that  the  offspring  of  lead-poisoned 
fathers  fell,  on  an  average,  15.2  grams  below  the  normal 
birth  weight,  and  that  the  offspring  of  lead-poi.soned  mothers 
averaged  12.2  grams  below  the  normal  birth  weight.  That 
the  difference  in  the  latter  case  is  not  greater  than  12.2  grams 
is  doubtless  due  to  the  fact  that  in  most  cases  no  lead  was 
given  the  female  pigs  during  the  nursing  period,  for  wc  were 
interested  in  the  rate  of  growth  of  the  offspring  and  did  not  care 
to  introduce  the  factor  of  a  possible  poisoning  of  the  young 
through  the  milk.  As  a  result,  the  administration  of  lead  to 
the  female  pigs  was  necessarily  somewhat  irregular  and  some 
of  them  conceived  at  a  time  when  they  were  comparatively 
free  from  the  poison.  As  shown  by  individual  cases,  when 
lead  was  administered  continuously  to  the  female  pigs  the 
birth  weight  was  reduced  to  even  a  greater  degree  than  when 
\hr  fatlicr  was  lead  poisoned. 
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In  addition  to  the  average  birth  weight,  the  number  of 
stillborn  offspring  and  the  number  dying  in  the  first  week 
after  birth  were  observed  as  additional  points  which  might 
indicate  a  possible  injury  to  the  germ  plasm.  In  the  table 
which  follows  these  data  are  given  for  the  offspring  in  the 
various  groups  : 

Table  3. 


Offspring. 

Stillborn. 

Died  First 
Week. 

58 
65 

47 

3 

3 

2 

9 

It  will  be  noted  that  there  were  eight  stillborn  out  of  forty- 
seven  offspring  of  lead  females  as  compared  with  three  still- 
born out  of  fifty-eight  offspring  of  control  pigs  and  that 
nine  out  of  sixty-five  offspring  of  lead  males  died  during  the 
first  week  as  compared  with  but  two  out  of  fifty-eight  con- 
trol pigs. 

The  results  obtained  in  certain  guinea-pig  families  by 
breeding  the  mother  alternately  to  lead-poisoned  and  to 
normal  males  may  also  be  conveniently  shown  in  tabular 
form. 


Table  4. 
Offspring  of  Normal  Female  No.  j6. 


By  lead  male  No.  1 1 


By  free  male  No.  9 


69  grams. 
65      " 


91  grams. 
90      " 


It  will  be   noted   that  the  difference   between   the  average 
birth  weights  in  these  two  litters  is  23.5  grams. 


2S. 


WILLKR. 


Table  5. 
Offspring  of  Normal  Female  No.  J7. 


By  lead  male  No.  50 


By  free  male  No.  9 


54  grams. 
47      " 


I  40 

I 


79  grams. 
79      " 


It  is  evident  that  the  ditt'erence  of  thirt)--t\vo  grams 
between  the  average  birth  weights  in  these  two  litters  is  much 
greater  than  can  be  accounted  for  by  the  difference  in  the 
number  of  offspring  in  the  two  cases.  Of  the  three  dwarfed 
descendants  of  the  lead  father  the  smallest  died  on  the 
fourth  day,  but  the  other  two  grew  to  maturity  in  spite  of  the 
fact  that  they  were  but  little  more  than  half  normal  size  at 
birth. 

Tabi.k  6. 
Offspring  of  Normal  Female  No.  4a. 


By  lead  male  No.  11 


By  free  male  No.  9 


51  grams. 
37      " 


105  grams. 


By  free  male  No.  9 . 


75  grams. 
70      " 
62      " 
52      •• 


In  the  third  litter  of  four  pigs  with  a  normal  father,  the 
smallest  weighed  more  than  the  larger  of  two  pigs  in  the 
litter  produced  by  a  lead- poisoned  male. 


BLASTOPHTHORIC    EFFECT. 


28 


Table  7. 
Offspring  of  Normal  Female  No.  2g. 


By  lead  male  No    26        .... 

70  grams. 

r 
1 

57  grams. 
48      " 
46      " 

1 

L 

r 

By  free  male  No.  10 -j 

1 
I 

90  grams, 
75      " 
75      " 

The  last  two  litters  produced  by  normal  female  No.  29  are 
especially  good  for  comparison  since  the  number  of  offspring 
was  the  same  in  each.  For  the  same  reason  Table  No.  8 
showing  the  birth  weights  of  the  offspring  of  Free  Female 
Guinea-pig  No.  20  is  included  here.  From  this  pig  there 
were  four  litters,  two  of  two  each,  and  two  of  four  each. 
Thus  differences  in  birth  weights  due  to  the  varying  num- 
bers in  successive  litters  could  be  eliminated. 
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Taiilk  S. 
Pffsfring  of  Normai  Ftmalt  No.  to. 


By  lead  m«le  No.  1 7.     (Had  received   lead  for  b 
xreeks,  practically  a  normal  male) 


Bv  lead  male  No.  1 1 


ut  two  I 


65  grams. 
60      •• 


(  41 


By  free  male  No.  9. 


By  lead  male  No.  5f 


77  grams. 

76  " 
71  '• 
66      " 


59  grams. 

49  " 
46  " 
38      " 


It  must  not  be  supposed  that  all  the  results  obtained  were 
as  uniformly  consistent  as  in  the  five  groups  presented  in 
Tables  4  to  8.  If  such  had  been  the  case  the  summaries 
presented  in  Tables  2  and  3  would  have  been  even  more 
conclusive,  but  they  include  all  of  the  pigs  born  during  the 
course  of  this  experiment  and  therefore  contain  such  irregu- 
lar cases  as  appear  in  the  following'  tables: 
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Table  9. 
Offspring  of  Normal  Female  No.  ij. 


87  grams. 

By  lead  male  No.  26 ■ 

76  grams. 
70       " 

By  lead  male  No.  26 \ 

75  grams. 
55       " 
53      " 

By  lead  male  No.  26 j 

112  grams. 

95      " 

T.\BI,E   10. 
Offspring  of  Normal  female  No.  ig. 


By  a  normal  male 


85  grams. 


By  lead  male  No.  17. 


By  normal  male  No.  9 


84  grams. 
80       " 


70  grams. 
66       « 
63       « 


286 


NVELLER. 


■«— 4ll- 


fifs; 


f-i- 


Z 


H   «j 


z  p 


1   ^= 

u 

a 

S»q 

^H 

<* 

^ 

;5 

o    « 

^    E 


S   ° 


9^ 
73. 


II 

o  1= 
2  "E 

£   c 
•f.  — 

t   « 
c 

pi 

S   c 

■§  8 


BLASTOPHTHORIC    EFFECT. 


287 


i 

< 

C 

SS 

e 

0 
< 
2 

a 

liilt 

lij 

■ 

e 

= 

= 

a 

n 

1 

f 

1 

$ 

e 

■ 

r» 

?:^s 

, 

^^^^ 

-ts 

1 

r^ps        ; 

c 
1 

iss 

I^H^H 

j 

■■ 

N 

1    1 

■ 

^"^" 

= 

8 

^„^ 

sss 

J^J 

1 

= 

K 
9 

IRS 

> 

< 

91 

01 

■^" 

8 

< 

■^ 

^ 

0 

.5   So 


o   2 


S     o  _ 

CS     o 


5  i 


^   i 


«  .E 


a.  .^ 


WELLER. 

The  extent  to  which  such  irregular  nsults  apjicarcd  can 
best  be  shown  by  presenting  graphically  the  entire  history 
of  some  of  the  lead-poisoned  males.  This  is  done  in  Figures 
3  and  4.  in  which  the  complete  data  as  to  lead  dosage  and 
birth  weights  of  offspring  are  presented  for  Lead  Males 
Number  26  and  1  1  respectively.  The  daily  dosage  in  milli- 
grams of  commercial  while  lead  is  indicated  by  the  solid 
black  columns,  and  the  birth  weights  of  the  offspring  arc 
indicated  in  figures,  which  are  set  back  so  as  to  appear  at 
the  probable  date  of  conception  instead  of  the  date  of  birth. 
RecaUing  that  the  average  birth  weight  of  normal  pigs  in  our 
series  was  81.2  grams,  it  is  nolcworth)'  how  many  of  these 
weights  fall  far  below  that  standanl,  but  an  interesting 
exception  is  found  in  the  last  two  litters  produced  by  Lead 
Male  No.  20,  which  were  conceived  at  a  time  when  he  was 
receiving  a  relativel)-  heavy  dosage  of  lead. 

Discussion  of  results  of  breeding  experiments.  —  In  gen- 
eral, no  marked  reduction  in  fertility  is  shown  by  the  results 
of  breeding  lead-poisoned  guinea-pigs.  Notwithstanding 
the  fact  that  in  several  instances  lead-poisoned  males  failed 
for  three  or  four  months  to  impregnate  any  of  the  females 
with  which  they  were  running,  the  average  number  of  off- 
spring per  mating  in  this  group  is  practically  the  same  as  in 
the  group  of  normal  pigs.  Only  one  of  the  lead-poisoned 
males  proved  absolutely  sterile.  Lead  Male  No.  44.  weigh- 
ing five  hundred  grams  when  lead  was  first  administered, 
failed  to  impregnate  any  of  the  five  adult  females  with  which 
he  was  caged  for  eight  months.  During  this  period  there 
was  no  apparent  loss  of  sexual  desire  or  sexual  activity. 
All  of  these  females  proved  fertile  when  a  normal  male  was 
substituted  for  No.  44.  Likewise,  in  the  Icinale  there  was 
no  loss  of  fertility. 

The  birth  weight  of  the  offspring  j)roved  to  be  the  factor 
which  was  most  consistently  affected  by  chronic  lead  poison- 
ing in  the  parents.  In  normal  pigs  the  weij^ht  of  the  young 
at  birth  is  varied  to  some  extent  by  the  a^c  f)f  the  mother, 
but  more  so  by  the  number  of  young  in  each  litter  and  by 
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the  individual  habit  of  tlie  female,  since  some  animals, 
regardless  of  the  male  parent,  always  pro'duce  young  much 
below  the  average  in  weight.  The  effect  of  the  first  two  of 
these  factors  has  been  overcome  by  the  comparatively  large 
number  of  observations  from  which  our  averages  were 
obtained,  while  the  method  of  breeding  alternately  to  lead- 
poisoned  and  to  normal  males  serves  to  control  the  intrinsic 
variations  in  the  females.  With  these  precautions,  a  reduc- 
tion in  the  weight  of  the  offspring  of  lead-poisoned  males 
of  15.2  grams,  equal  to  186  per  cent  of  the  average  birth 
weight  of  normal  pigs,  can  be  attributed  only  to  the  blasto- 
phthoric  effect  of  the  lead. 


WEIGHT    CURVES. 


L-LEAD  MOTHER 


NORMAL   PARENTS. 


Fig.  5. 
The  weight  curves  of  two  newborn  guinea-pigs.     The  one  from  a  normal 
mother  is  indicated  by  a  dotted  line,  the  one  from  a  lead-poisoned  mother 
by  a  solid  line.     The  lead  offspring  remains  permanently  underweight. 

Upon  the  maternal  side,  the  reduction  in  birth  weight  does 
not  lend  itself  as  a  proof  of  blastophthoria.  However,  it  is 
a  very  significant  fact  that  the  offspring  of  female  guinea- 
pigs,  chronically  poisoned  with  lead  in  such  a  slight  degree 
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that  they  did  not  themselves  show  any  ill  effects,  weighed  on 
the  average  12.2  grams,  equal  to  14.9  per  cent  less  at  birth 
than  did  the  offspring  of  normal  pigs. 

Those  offspring  of  a  lead- poisoned  parent  which  arc 
decidedly  below  the  average  weight  at  birth  remain  perma- 
nently underweight  as  compared  with  normal  pigs  of  the 
same  age.  In  Figure  5  are  shown  the  weight  curves  of  two 
young  growing  .pigs,  one  with  normal  parents  and  one  with 
a  lead-poisoned  mother.  Although  the  latter  more  than 
doubled  its  birth  weight  in  twenty-four  ila)  s,  at  the  end  of 
that  period  it  was  fifty  grams  smaller  ih.m  the  guinea- pig 
born  of  normal  parents. 

Stillbirths  are  not  common  among  normal  guinea  pigs,  nor 
were  we  able  to  show  that  lead  intoxication  of  the  male 
parent  results  in  any  increase  in  the  number  of  stillborn  off- 
spring. However,  the  increased  mortality  of  this  group  in 
the  first  week  of  life  makes  it  seem  very  probable  that  an 
intoxication  of  a  more  severe  degree  would  result  in  still- 
births among  the  offspring  of  lead  fathers.  When  the  mother 
is  lead  poisoned,  stillbirths  are  numerous.  The  following 
table  of  the  offspring  of  Lead  I'emale  No.  25  will  illustrate 
this  point : 

Tabi.k  II. 
■f  Ltad  ftmor 


By  free  male  No.  u 


r      40  ^1.111.!,. 

I  I  S        " 


.SiillLorn. 


I  107     j;r.iiiiH.       Living.       (I.r.id 

I  wan  wiitihcld  fr<jintl)c  niollicr 

By  free  male  No.  10 {  f«)r   10  wcck«,  liul  wai  .Tx.nn 

I  nilminiiilcrcd    during   the  \aiA 

I  3  wccki  of  pregnancy.) 


\        54  grams.     Stillborn. 

I 
By  free  male  .No.  lo  ■(  45      " 
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The  stillborn  offspring  of  a  lead  mother  are  usually  pre- 
mature and  often  show  by  maceration  of  the  skin  that  they 
have  been  dead  for  some  time  before  expulsion. 

Next  to  reduced  birth  weight,  the  high  mortality  during 
the  first  few  days  after  birth  was  the  most  striking  change 
shown  by  the  offspring  of  lead  males.  As  already  noted  in 
Table  3,  from  a  total  of  one  hundred  and  seventy  pigs  born 
in  the  course  of  this  experiment  eleven  died  during  the  first 
week  after  birth.  Of  these  eleven,  nine  are  found  in  the 
group  of  sixty-five  offspring  of  lead  males.  While  it  is  true 
that  these  guinea-pigs  were  underweight  at  birth,  they  were 
not/ premature  but  were  well  proportioned,  had  their  eyes 
open  and  were  quite  active.  Nor  was  their  small  size  at 
birth  the  sole  determining  factor  in  causing  their  early  death, 
for  we  have  grown  to  maturity  many  of  these  dwarfed  pigs 
weighing,  for  instance,  43,  44.5,  46  (3),  47,  48,  and  49 
grams  at  birth.  Rather  must  it  be  considered  that  the  small 
size  at  birth  and  the  lessened  vitality  of  the  offspring  of  lead 
males  are  both  manifestations  of  an  injury  to  the  male  germ 
plasm.  When  both  of  these  factors  are  present  in  a  well- 
marked  degree  the  offspring  of  such  parents  usually  die  in 
the  first  week. 

In  only  two  instances  were  malformations  observed  in  the 
first  filial  generation.  Two  pigs  showed  a  slight  malforma- 
tion of  the  upper  jaw  with  deformed  teeth.  Occurring  in  so 
few  instances,  this  malformation  may  have  been  due  to  some 
nutritional  disturbance,  and  not  to  blastophthoria.  How- 
ever, special  attention  will  be  paid  to  the  appearance  of  this 
or  any  other  malformation  in  the  second  filial  generation, 
upon  which  report  cannot  as  yet  be  made. 

A  recovery  of  the  germ  plasm  following  the  toxic  injury 
is  indicated  by  some  of  our  results.  On  the  charts  showing 
the  birth  weights  of  all  of  the  progeny  of  Lead  Males  Nos.  1 1 
and  26  (Figs.  4  and  3)  it  will  be  noted  that  there  is  some 
tendency  for  offspring  of  more  nearly  average  birth  weight 
to  be  produced  shortly  after  the  intermissions  in  the  admin- 
istration of  lead.  Also  in  the  case  of  Lead  Female  No.  25 
(Table  11)  the  only  living  offspring,  an  active  pig  of  more 
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than  averajjc  weight  at  birth,  was  conceived  diirinj^  a  period 
when  the  administration  of  lead  was  interrupted.  It  these 
are  in  rcahty  examples  of  an  apparent  recovery  o(  the  i;erm 
plasm  following  the  withdrawal  of  the  injurious  agent  it 
seems  probable  that  the  blastophthoric  effect  is  exercised 
upon  that  portion  of  the  germ  plasm  which  is  in  process  of 
maturation  and  not  upon  the  reservoir  of  germ  plasm  in  the 
germinal  epithelium.  This  point  will  require  further  inves- 
tigation. 

Conclusions.  —  From  the  entire  series  of  matings  the 
following  conclusions  can  be  drawn  : 

1.  In  chronic  lead  poisoning  in  guinea- pigs  there  is  a 
definite  blastophthoric  efTect.  This  can  best  be  demonstrated 
upon  the  male  germ  plasm,  in  which  case  the  blastophthoria 
manifests  itself  in  some  instances  by  sterility  without  loss  of 
sexual  activity,  by  a  reduction  of  approximately  twenty  per 
cent  in  the  average  birth  weight,  by  an  increased  number  of 
deaths  in  the  first  week  of  life,  and  by  a  general  retardation 
in  development  such  that  the  offspring  of  a  Icad-poi.soncd  male 
remain  permanently  underweight. 

2.  The  offspring  of  a  lead-poisoned  female  are  iiiukr 
weight  at  birth  and  arc  very  frequently  stillborn.  The 
number  of  stillbirths  is  out  of  proportion  to  the  degree  of 
intoxication  of  the  mother  and  points  either  to  a  special  sus- 
ceptibility of  the  embryonic  tissues  to  lead  or  to  a  blasto- 
phthoric effect  upon  the  female  germ  plasm. 

3.  From  the  apparent  recovery  of  reproductive  power 
some  time  after  stopping  the  administration  of  lead  it  seems 
that  the  deleterious  effect  must  be  suffered  especially  by 
that  portion  of  the  germ  plasm  which  is  undergoing  matura- 
tion and  not  by  that  which  is  stored  as  undeveloped  germinal 
epithelium. 
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The  two  cases  of  placental  tuberculosis  which  form  the  subject  oi 
this  report  are  of  unusual  interest,  for  in  each  the  disease  was  so  slightly 
active  as  to  be  unrecognized  clinically  in  the  mother,  but  was  found  in 
the  course  of  the  routine  microscopical  examination  of  the  placenta. 
In  one  instance  no  history  suggestive  of  tuberculosis  could  be  elicited 
and  the  disease,  apparently  incipient  during  pregnancy,  has  become 
latent  since  the  birth  of  the  child.  This  case,  therefore,  is  similar  to  the 
one  reported  from  this  laboratory  in  1913  by  Dr.  Warthin/  in  connec- 
tion with  Avhich  he  at  that  time  called  attention  to  the  increased  impor- 
tance of  the  sociologic  and  eugenic  aspects  of  the  transmission  of  tuber- 
culosis from  parent  to  child,  provided  that  it  can  be  shown  that  in 
women  who  have  incipient  or  clinically  unrecognizable  tuberculosis  the 
bacilli  may  enter  the  blood  stream  and  cause  a  miliary  tuberculosis  of 
the  placenta  or  congenital  infection  of  the  fetus. 

The  second  case  to  be  reported  is  in  some  respects  even  more  unique. 
In  this  instance,  also,  the  maternal  tuberculosis  was  clinically  unrecog- 
nizable at  the  time  of  admission  to  the  hospital  and  was  found  only 
through  the  discovery  of  miliary  tubercles  in  the  course  of  the  routine 
examination  of  the  placenta.  This  patient,  however,  had  wilfully  falsi- 
fied in  regard  to  her  history  in  order  to  conceal  an  earlier  diagnosis  of 
tuberculosis.  This  she  admitted  when  she  was  told  of  the  finding  of 
placental  tuberculosis.  Unlike  the  first  case  and  the  one  recently 
reported  by  Dr.  Warthin,  this  woman's  tuberculosis  became  more  active 
after  the  birth  of  the  child  and  she  returned  to  the  hospital  with  unmis- 
takable clinical  signs  of  pulmonary  tuberculosis. 

Without  including  here  a  review  of  the  literature,  attention  is  called 
to  the  fact  that  the  reported  cases  of  placental  tuberculosis  may  bo 
arranged  in  three  groups : 

1.  Cases  in  which  the  mother  was  known  to  be  tuberculous  and  in 
which,  as  a  result  of  this  knowledge,  the  placenta  was  given  intcnsiv- 


*  From  the  Pathological  Laboratory  of  the  University  of  Micliigan. 
1.  Wartliin,   A.   S. :   Miliary  Tuberculosis  of   the   Placenta.  Jour.   Aw\.    .\I>.i 
Assn..  1913,  Ixi.  1951. 


study  and  found  to  exhibit  the  characteristic  lesions  of  tuberculosis. 
either  with  or  without  a  demonstration  of  the  bacilli. 

2.  Cases  in  which  the  mother  was  known  to  be  tuberculous  and  in 
which  the  presence  of  tubercle  bacilli  in  the  placenta  or  the  fetal  blood 
was  demonstrated  by  staining  methods  or  by  animal  inoculation  without 
the  recognition  of  the  lesions  of  tuberculosis  in  the  placenta.  One  must 
believe  that  in  many  of  these  cases  the  failure  to  fuid  lesions  was  due 
either  to  un  familiarity  with  the  somewhat  varied  microscopical  picture 
of  placental  tuberculosis,  or  to  the  fact  that  the  amount  of  placental 
tissue  examined  in  section  under  the  microscope  was  such  a  small  i)ro- 
portion  of  the  total  organ  that  characteristic  lesions  were  not  included. 

3.  Cases  in  which  the  maternal  tuberculosis  was  clinically  unrecog- 
nizable and  in  which  characteristic  histopathologic  lesions  of  tubercu- 
losis were  found  in  the  routine  examination  of  the  placentas.  In  this 
group  fall  the  two  cases  forming  the  subject  of  this  report,  tlie  only 
other  case  in  the  group  being  the  one  rci)ortc'(l  by  Dr.  Warthiii,  to  wliioh 
reference  has  been  made. 

That  three  such  cases  should  be  found  in  one  laboratory  .ind  within 
the  space  of  three  years  is  strong  additional  argument,  not  alone  for 
the  belief  that  the  maternal  transmission  of  tuberculosis  is  much  more 
common  than  is  ordinarily  taught,  but  also  for  the  little  recognized  fact 
that  a  "subclinical"  tuberculosis  may  be  so  influenced  by  i)regnancy 
that  bacilli  may  enter  the  blood  stream  and  j)ro(luce  placental  or  fetal 
niilinrv  tuberculosis. 

KF.I'ORT     OF     CASES 

Summaries  of  the  histories  of  the  two  cashes  here  reported  follow : 

Case  1.— Miss  K.,  aged  21,  entered  the  maternity  ward  of  the  University 
Hospital,  service  of  Dr.  Rcnbcn  Peterson,  April  23.  1914.  The  patient  was 
then  in  about  the  eighth  month  of  pregnancy.  Tliere  was  no  history  of  tuber- 
culosis in  her  family,  father,  mother  and  eight  brothers  and  sisters  being  alive 
and  well.  One  sister  died  in  childbirth.  On  physical  examination  by  Dr.  Seeley 
the  patient  was  found  to  be  of  slight  build  but  fairly  well  nourished.  No 
signs  of  any  pulmonary  lesion  were  discovered  and  the  examination  of  the 
heart  was  likewise  negative.  The  fmdings  in  the  routine  ante  partum  obstet- 
rical examination  <lo  not  concern  us  here.  Tiie  Wassermann  reaction  was 
reported  negative  by  one  scrologist  and  positive  (one  plus)  by  another.  Blood 
and  urinary  fmdings  were  negative. 

June  11.  the  patient  was  delivered  by  Dr.  Bartholomew  of  an  apparently 
healthy  female  child.  The  puerperium  was  uneventful  and  the  patient  returned 
to  her  hr.mc  June  27.  The  cliild  was  left  at  the  University  Hospital  until 
July  16.  It  was  then  .35  days  old.  had  gained  5.S()  gm..  and  was  apparently 
normal  in  all  respects. 

The  placenta  frf»m  this  birth  was  placed  in  formol  after  being  securely 
lagged  with  the  name  of  the  mother.  It  was  sent  to  llie  pathological  labora- 
tory and  in  the  course  of  the  routine  microscopical  examination  miliary  tubercles 
were  found.     These  lesions  will  be  described  later. 

In  October.  1915.  the  family  physician  of  fhis  patient,  replying  to  an  inquiry 
addressed  to  him  by  Dr.  I^.omis.  said  that  both  mother  and  child  were  under 
observation,  were  apparently  well  an<l  harl  given  no  evidence  of  tuberculosis 
at  any  time. 
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Case  2.— Mrs.  C,  aged  27,  was  admitted  to  the  obstetrical  wards  of  the 
University  Hospital,  service  of  Dr.  Peterson,  Jan.  28,  1914.  She  was  then  in 
the  ninth  month  of  pregnancy.  The  patient  denied  any  family  history  of 
tuberculosis,  saying  that  her  father,  mother,  three  brothers  and  two  sisters 
were  living  and  well.  Two  sisters  died  in  childhood.  Concerning  her  personal 
history  she  said  that  she  had  never  been  strong,  until  the  past  few  years,  but 
that  she  had  made  a  good  recovery  from  measles  and  scarlet  fever  in  child- 
hood and  also  from  "congestion  of  lungs  and  bowels"  five  years  previously. 
The  patient  was  married  nine  years  before  and  iiad  one  cliild,  aged  7.  There 
had  been  no  otiier  pregnancies. 

The  history  of  the  present  pregnancy  presented  nothing  unusual.  There 
had  been  considerable  nausea  and  vomiting  in  the  second  and  third  montlis, 
but  little  afterward.  No  eye  symptoms  or  dizziness,  no  swelling  of  ankles, 
no  hcadaclie  iiad  occurred. 


Fig.   1.— Miliary  tuberculosis   of   the   placenta.      Clinically  latent   tuberculosis 
of  the  mother.    In  the  center  of  the  field  an  intervillous  epithelioid  tubercle. 


On  physical  examination,  made  by  Dr.  Loomis  Jan.  30,  1914,  the  patient 
was  found  to  be  of  a  rather  large  frame,  with  musculature  and  panniculus 
good.  Face  pale,  but  conjunctivae  and  lips  of  good  color.  Eyes  reacted  nor- 
mally to  light  and  accommodation.  Neck,  mouth  and  throat  were  negative.  The 
thorax  presented  marked  infra-  and  supraclavicular  fossae  and  was  found  to 
1)c  somewhat  larger,  and  to  move  more  freely  on  the  left  tlian  on  the  right 
side.  The  lung  borders  had  a  wide  excursion.  Resonance  was  normal.  The 
breath  sounds  were  likewise  normal  except  for  occasional  piping  rales,  and 
the  voice  sounds  were  generally,  but  uniformly,  increased.  It  was  noted  that 
the  patient  had  some  cough,  and  accordingly  iine  crackling  rales  were  care- 
fully sought  for  but  were  not  heard.  Auscultation  and  percussion  of  the  back 
gave  only  negative  findings. 


Ihv  routine  antc|t;irliun  cxuinination  of  breasts,  abdoinoii  ami  pelvis  need 
r.ot  l)c  detailed.  There  was  no  indication  that  the  confinement  would  be  other- 
wise than  normal.  Such  proved  to  be  the  case,  and  Mrs.  C.  was  delivered 
rather  precipitately  Feb.  4.  1914.  The  cliild  was  an  apparently  healthy  male 
weighing  7  |>ounds.  1  ounce.  The  pucrperium  was  normal  tiirouKhout  and  the 
history  of  the  child  was  uneventful  during  the  fourteen  days  that  it  remained 
in  the  hospital.  At  the  e.\i)iration  of  this  period  tlie  motlier  took  the  cliild 
to  her  home  in  a  distant  part  of  the  state. 

The  placenta  from  this  birth  was  placed  in  10  i»cr  cent,  furmaldchyd  solu- 
tion at  once  and  delivered  to  the  patholosical  laboratory  Marcli  8.  1914.  In 
the  routine  microscopical  e.xamination  of  this  placenta  there  was  fotnul  a 
group  of  ,four  or  five  miliary  tubercles.  The  microscopical  findinRS  will  be 
described  in  greater  detail  later. 
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Fig.  2. —  Miliary  tuberculosis  of  the  placenta,  Case  2.  rulmonary  lesion 
unrecognizable  during  pregnancy,  but  becoming  active  after  birth  nf  child. 
.\n   intervillous  epithelioid  and  giant-cell  miliary   tubercle. 

In  January,  1915.  letters  of  inc|uiry  were  sent  to  Mrs.  ('.  ami  to  her  hf)mc 
1,;  V.;,  1,1,  ..l;i,,.  i',.r  additional  information  as  to  a  possible  history  of  tnber- 
■  patient  had  stated  that  there  was  no  history  of  tubercii- 
and  also  in  regard  to  the  condition  of  both  mother  and 
K.i.XA.  I  he  reply  of  the  mother  was  especially  interesting,  throwing,  as  it 
'till,  much  light  on  the  »ubsef|uent  history  of  the  case  and  revealing  an  alto- 
gether loo  common  attitude  on  the  i)art  of  the  patient.  Mrs.  C.'s  letter 
follows  in  part : 

"...  1  am  very  glad  to  be  abb-  to  send  yon  a  favorable  report ;  al.so 
glad  to  know  vou  are  interested  enough  in  us  to  write  and  iiK|nire.  Baby  is 
strong  and  well  and  has  never  been  sick  enough  to  call  a  doctor     .     .     . 


0 

"As  to  my  own  health,  I  am  well  and  strong  as  can  be.  I  have  had  perfect 
health  ever  since  I  left  the  hospital.  I  understand  that  Dr.  Peterson  wrote  to 
our  doctor  here,  saying  that  at  the  time  of  the  baby's  birth  you  found  signs 
of  tuberculosis.  I  am  not  at  all  surprised  as  I  have  been  told  before  that 
I  had  tuberculosis  but  I  did  not  believe  it,  so  thought  I  would  not  speak  of  it 
and  let  you  find  it  if  you  could.  I  lay  our  good  health  all  to  fresh  air,  for 
we  are  fresh  air  fiends     ..." 

The  patient's  home  physician  kindly  wrote  under  date  of  Jan.  19,  1915, 
saying  that  Mrs.  C.  had  a  history  of  tuberculosis  dating  back  some  eight  or  ten 
years.  He  had  not  had  an  opportunity  to  examine  mother  or  child  since  her 
confinement,  but  as  far  as  he  could  learn  they  were  apparently  well.  Five 
months  later  (June  30,  1915)  her  physician  again  wrote,  saying  that  Mrs.  C. 
was  losing  weight  rapidly  and  apparently  doing  badly,  although  no  active  pul- 
monary focus  was  discovered.  The  baby  remained  in  "excellent  condition." 
Because  of  this  information  the  patient  was  advised  to  return  for  examina- 
tion, which  she  did  July  26,  1915,  entering  as  an  outpatient,  the  service  of 
Dr.  A.  W.  Hewlett,  through  whose  kindness  the  notes  taken  at  that  time  were 
placed  at  my  disposal.  Tlie  patient  then  disclosed  her  earlier  history  of  pul- 
monary tuberculosis.  She  said  that  she  had  had  pneumonia  in  the  right  lung  six 
years  previously,  after  which  she  did  not  recover  strength  and  was  told  that 
she  had  tuberculosis.  Accordingly  she  went  West  for  three  years,  but  returned 
apparently  perfectly  well. 

In  the  seventeen  months  which  had  elapsed  since  the  birth  of  her  child, 
the  patient  had  been  well,  except  for  some  cough  and  sputum,  until  the  begin- 
ning of  the  summer,  when  she  began  to  grow  weak  and  tired  and  to  raise  more 
sputum.  The  following  April  she  had  pain  in  the  right  upper  chest,  at  some 
times  dull  and  radiating  to  the  scapular  region,  and  at  other  times  knife-like 
in  character,  keeping  her  awake  at  night.  She  had  been  taking  her  own  tem- 
perature at  4  p.  m.  each  day  but  had  had  no  fever  except  for  a  period  of  about 
one  month,  when  she  had  noted  an  afternoon  temperature  2  to  3  degrees  above 
normal.  During  that  month  she  was  very  tired  so  that  she  had  to  go  tc  bed 
most  of  the  time,  but  more  recently  she  had  felt  stronger.  There  had  been 
a  loss  of  weight  of  20  pounds  in  the  previous  six  months. 

In  examining  the  patient  at  this  admission,  Dr.  Hewlett  found  increased 
fremitus  in  the  right  scapular  region  and  beneath  the  inner  end  of  the  right 
clavicle.  Sharp  crackling  rales,  brought  out  by  coughing,  were  occasionally 
heard  in  the  interscapular  region.  A  diagnosis  of  pulmonary  tuberculosis 
was  made. 

The  lesions  discovered  microscopically  in  the  placentas  of  these  two 
patients  are  in  every  respect  characteristic  and  there  can  be  no  doubt 
that  they  are  miliary  tubercles.  Without  a  detailed  discussion  of  the 
histopathology  of  placental  tuberculosis  (which  may  be  found  in  the 
papers  of  Schmorl  and  Geipel-  and  Warthin^),  attention  is  called  to  the 
fact  that  the  differential  diagnosis  of  placental  tubercles  presents  but 
few  difficulties  if  the  lesions  are  present  in  at  least  moderate  numbers 
and  have  not  reached  a  stage  of  advanced  healing.  This  point  has  been 
emphasized  by  Warthin/  and  he  has  shown  that  even  when  the  tubercles 
have  advanced  to  a  healing  stage  the  two  other  things  which  need  to  be 
considered  in  differentiation  are  essentially  unlike  them.  In  small  local- 
ized areas  of  syphilitic  chorionitis  the  process  involves  only  the  stroma 
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of  the  villi  and  the  villi  arc  not  fused  into  a  solid  hhrohlastic  or  fihroid 
mass.  In  the  small  hcalituj  infarct  the  villi  may  be  fused,  but  there  is  no 
tibroblastic  foniiation,  or  oidy  the  slightest,  between  them.  In  the  heal- 
ing tubercle,  on  the  other  hand,  if  villi  are  fused  in  the  mass,  there  is  an 
abundant  intervillous  epithelioid  or  hhrobla.stic  proliferation. 

.M  ICKOSCOIMC  Al,     11  NDI  NGS 

Tlic  original  sections  made  in  the  pontine  examination  of  Case  1  each 
showe«l  fonr  or  live  yonnjj  and  active  miliary  tnbcrcles.  K.xamination  of  otiiei 
actions  lias  sliown  tliat  tlie  distribntion  varies  somcwiiat,  hut  no  section 
examined  from  this  case  lias  failed  to  disclose  at  least  one  tubercle.  These 
tubercles  are  practically  all  in  about  the  same  stane,  showing  an  active  epi- 
thelioid proliferation  without  caseation,  although  some  of  the  larger  ones  reveal 
a  slight  karyorrhexis  and  diffusion  of  chromatin,  (iiant  cell  formation  was  not 
noted.  In  regard  to  location,  a  large  majority  of  tlie  tubercles  are  intervillous, 
often  involving  within  the  mass  four  or  five  villi  the  outlines  of  wliicli  may  still 
be  made  out  around  the  periphery  of  the  tubercle.  Fewer  intravillous  tubercles 
arc  found  and  these  correspond  in  their  young  epithelioid  character  to  those 
just  described.  Earlier  stages  were  not  found,  so  that  the  bacilli  must  have 
been  given  off  some  time  before  delivery,  and  most  of  them  at  about  the  same 
time. 

The  original  section  from  which  the  diagnosis  of  placental  tuberculosis 
was  made  in  Case  2  showed  a  group  of  four  or  five  intervillous  miliary  tubercles 
which  were  epithelioid  in  character.  Study  of  a  large  numlier  of  sections  from 
this  case  shows  the  total  number  of  tubercles  to  be  much  smaller  than  in 
Case  1,  many  sections  containing  none,  and  but  rarely  more  than  one  to  a 
section  being  found.  Although  various  stages  are  present,  in  general  these 
tubercles  are  somewhat  older  than  those  of  Case  1.  None,  however,  show 
healing,  but  typical  Langhans'  giant  cells  are  frequently  seen,  and  in  some 
instances  there  is  an  early  fibroblastic  i»roliferation.  As  in  the  first  case, 
intervillous   tubercles   greatly  jiredominate  over   those  of   other  locations. 

It  is  to  be  regretted  that  it  is  teclinieaily  impossible  lo  demonstrate 
tubercle  bacilli  in  the  lesions  in  these  placentas.  They  were  both 
intensely  fi.xed  in  formol,  which  always  makes  the  difTerential  staining 
of  the  tubercle  bacillus  very  difficult  and  often  impossible.  We  are  not 
alone  in  this  experience  as  it  is  mentioned  in  various  works  on  micro- 
scopic technic  and  constitutes  one  of  the  many  objections  to  the  routine 
use  of  formol  as  a  fixing  agent.  We  believe,  however,  that  our  inability 
to  demonstrate  the  bacilli  docs  not  in  the  least  detract  from  the  value 
of  these  cases,  for  the  lesions  are  absolutely  characteristic;  they  differ 
in  no  respect  from  similar  lesions  in  other  cases  in  which  the  bacilli 
have  been  demonstrated  in  large  numbers ;  and  in  one  of  the  two  cases 
here  presented,  the  diagnosis  of  tuberculosis  has  been  supported  in  an 
unusual  way  by  the  subsequent  development  in  the  niotlier  of  an  active 
pulmonary  process. 

As  far  as  can  be  ascertained,  there  has  been  no  evidence  of  tubercu- 
losis in  cither  of  the  children  from  these  births.  Whether  this  is  due  to 
the  fact  that  the  bacilli  were  of  relative  slight  virulence,  or  that  they 


passed  the  placenta  in  too  small  numbers  to  determine  a  clinically  recog- 
nizable infection,  or  whether  the  fetal  tissues  offered  more  than  ordi- 
nary resistance,  can  only  be  conjectured. 

SUMMARY 

The  two  cases  of  placental  tuberculosis  here  presented  were  discov- 
ered in  the  routine  microscopical  examination  of  the  placentas.  The 
mothers  did  not  have  clinically  recognizable  lesions  at  the  time  of 
delivery,  but  in  one  case  an  active  pulmonary  tuberculosis  later  devel- 
oped. The  other  case  became  latent  after  the  birth  of  the  child.  These 
cases  are  additional  proof  of  the  fact  that  even  an  incipient  and  unrec- 
ognizable tuberculosis  may  be  so  influenced  by  pregnancy  as  to  cause  a 
placental,  and  therefore  potentially  a  fetal,  miliary  tuberculosis. 

My  thanks  are  due  Dr.  A.  S.  Warthin,  who  made  the  original  diagnosis 
of  placental  tuberculosis  in  these  cases,  for  placing  the  material  at  my  disposal; 
to  Dr.  Reuben  Peterson  and  Dr.  A.  W.  Hewlett  for  the  use  of  the  records  of 
their  respective  departments;  and  to  Dr.  F.  L.  Loomis  of  the  Department  of 
Obstetrics  and  Gynecology  for  his  assistance  in  following  up  the  after-history 
of  the  cases. 
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Very  little  attention  has  been  given  in  the  literature  to  a  pos- 
sible relationship  between  syphilis  and  diabetes  mellitus.  !Most 
WTiters  on  internal  medicine  deny  any  etiological  relationship 
between  the  two  conditions,  or  do  not  even  mention  such  a  possi- 
bility; while  a  small  minority  think  that  syphilis  may  only  rarely 
be  a  cause  of  diabetes  or  glycosuria.  We  may  here  quote  Futcher's 
article  on  diabetes  mellitus  in  the  last  edition  of  Osier's  System: 
"In  occasional  instances  diabetes  may  be  traced  to  a  syphilitic 
infection.  Feinberg  reported  three  cases  of  diabetes  and  one  of 
glycosuria  which  he  attributed  to  a  syphilitic  infection.  When 
syphilis  plays  a  part,  the  lesion  is  most  probably  a  local  one,  and 
most  likely  to  be  situated  in  the  region  of  the  medulla  or  pituitary 
gland.  Nutritional  changes  in  the  brain  and  pancreas  from  syphi- 
litic arterial  disease  must  be  considered  as  a  possible  cause." 

On  the  very  next  page  of  Futcher's  article  there  is  an  apparent  con- 
tradiction of  the  above  statement  as  to  the  occasional  relationship 
of  syphilitic  infection  and  diabetes,  in  the  following:  "Observers 
agree  in  the  comparative  frequency  of  glycosuria,  or  a  mild 
diabetes  in  general  paresis.  Bond  reports  having  found  it  in  10 
per  cent.,  and  Strauss  in  9  per  cent,  of  their  cases.  Glycosuria 
is  an  occasional  accompaniment  of  tabes  dorsalis  and  .  multiple 
sclerosis."  It  is  evident  that  if  9  to  10  per  cent,  of  paretics  show 
glycosuria  or  a  mild  diabetes,  the  relationship  between  syphilis 
and  glycosuria  is  not  an  occasional  one.  During  the  last  several 
years  there  have  appeared  evidences,  more  or  less  vague,  that  the 
attention  of  clinicians  was  slowly  being  directed  to  a  more  decitled 
appreciation  of  relationship  between  the  two  diseases.  The  occur- 
rence of  positive  Wassermanns  in  some  diabetics,  apparent  improve- 
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ineiit  folK>\vinj;  the  tlioraiK-utic  uso  of  nu'rciiiy  or  salvarsan,  the 
rtssotiatioii  of  plyt'osuria  in  chililron  witli  fonjionital  syi)hilis.  ami 
the  siiine  et>n(lition  in  a(hiits  with  jiaresis.  tal)es  and  other  sy|)luHtie 
affeetions  are  repttrte*!  in  recent  literature  more  or  less  ineiilentally. 
At  the  nieetinj;  of  the  Anieriean  Medieal  Association  in  San  Fran- 
eiseo,  I  took  the  oi)i>ortunity  of  askinjj  clinicians  from  all  i)arts 
of  the  country  as  to  their  exi)erience  with  coincident  diabetes  and 
syphilis,  and  was  surprised  to  find  that  the  majority  of  those 
interrogated  thought  the  coincidence  not  a  rare  one.  On  the  other 
hand,  other  clinicians  with  large  experience  thought  the  comhina- 
tion  of  the  two  conditions  to  he  so  infrequent  as  to  he  clinically 
negligihle. 

Since  11K)7  there  have  occurred  in  the  autojjsy  ser\ice  of  the 
pathological  laboratory  of  the  I'niversity  of  Michigan  six  autopsies 
on  cases  of  diabetes  mellitus.  It  is  of  s])ecial  interest  to  record 
that  all  six  of  these  cases  j)resented  histological  changes  of  syphilis, 
and  that  in  four  of  them  the  s])irochetes  have  been  demonstrated 
in  the  myocardium,  and  in  one  of  these  cases  also  found  in  the 
pancreatic  lesions.  The  case  history  of  these  six  cases  are  briefly 
as  follows: 

Ca.se  I. — Mr.  |).  F..  aged  sixty-two  years;  American;  farmer 
by  occupation.  Transferred  from  surgical  clinic  to  medical  Feb- 
ruary 27,  1907,  for  diabetes  mellitus,  gangrene  of  both  feet,  and 
erysii)elas  of  face.  No  history  of  venereal  disease  obtainable. 
One  sister  died  of  diabetes.  No  other  symi)toms  of  diabetes. 
I'rine:  sj)eeific  gravity  10:^0  to  ]0'.V.\;  showed  marked  reduction 
of  Fehling's;  3.2  per  cent.  Lohnstein;  polarisccjpe,  'A.'A  per  cent.; 
positive  acetone.  On  March  4,  patient  gradually  became  comatose, 
with  marked  odor  of  acetone  on  breath.  Died  in  coma  on  the  next 
ilay. 

Pathological  Findings.  The  autoi)sy  findings  were:  diabetes 
mellitus;  emphysematous  gangrene;  atroi)hy,  fatty  infiltration, 
and  chronic  interstitial  inflammation  of  pancreas;  syphilitic 
myocarditis  and  aortitis;  orchitis  syphilitica  fibrosa;  atroi)liy  and 
chronic  passive  congestion  of  all  organs. 

The  microscopic  examination  showe<l  fibroid  pjitches  in  myo- 
cardium, coronary  sclerosis,  and  small  perivascular  infiltrations 
throughout  the  heart  wall.  The  aorta  wall  showed  marked  athero- 
sclerosis, with  areas  of  moiunmclcar  infiltration  around  the  vasa 
vasorum,  particularly  around  the  veins  of  the  outer  portion  of  the 
me<lia  and  in  the  adventitia  'syphilitic  aortitis).  The  testes  showed 
an  old  syphilitic  orchitis  fibrosa.  The  changes  in  the  pancreas 
will  U-  described  Ix-low.  This  material  has  not  yet  been  examined 
for  spirochetes. 

C.vsK  II.— Mrs.  M.  M.,  aged  forty-five  years;  .\merican;  house- 
wife. Admitted  to  the  I'niversity  Hospital  May  25,  1911.  Five 
months  before  the  i)ati.ent  had  first  noticed  increased  thirst  and 
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pruritus  vulvse,  with  increasing  general  weakness.  ^Mother  died 
at  fifty-four  years  of  diabetes;  one  of  patient's  sisters  also  had 
diabetes;  no  history  of  venereal  disease;  has  had  two  miscarriages; 
four  children  living  and  well.  On  ^lay  26  developed  air  hunger 
and  strong  odor  of  acetone.  Urine:  specific  gravity,  1026;  posi- 
tive tests  for  acetone  and  diacetic  acid;  glucose,  24.7  gms.  per 
day.     Died  in  coma  on  May  31. 

Pathological  Findings.  Diabetes  mellitus;  atrophy  and  chronic 
inflammation  of  pancreas;  chronic  fibroid  myocarditis;  syphilitic 
aortitis;  arteriosclerosis;  acute  parenchymatous  nephritis;  chronic 
passive  congestion  and  atrophy  of  all  organs;  old  syphilis. 

The  microscopic  study  confirmed  the  diagnosis  of  syphilitic 
myocarditis,  aortitis,  and  pancreatitis;  material  not  examined  for 
spirochetes.    Pancreatic  changes  will  be  described  below. 

Case  III. — ]Mr.  J.  K.,  aged  thirty-eight  years;  foreigner;  laborer. 
Admitted  October  14,  1913.  A  few  weeks  previously  began  to 
have  excessive  thirst  and  to  pass  large  quantities  of  water.  Lost 
thirty  pounds  in  four  weeks.  Has  attacks  of  dyspnea  and  odor 
of  acetone  in  breath;  became  stuporous  soon  after  admission. 
Admitted  gonorrhea;  denied  syphilis.  Died  in  coma  twenty-four 
hours  after  admission.  Urine:  specific  gravity,  1031;  glucose, 
154  gms.  in  twenty-four  hours;  oxybutyric  and  acetone  tests 
positive. 

Pathological  Findings.  Diabetes  mellitus;  chronic  interstitial 
pancreatitis  with  hyaline  fibrosis  of  islands  of  Langerhans;  fibroid 
heart;  syphilitic  aortitis;  orchitis  fibrosa  syphilitica;  arteriosclerosis; 
acute  emphysema;  passive  congestion  of  all  organs. 

The  microscopic  examination  showed  latent  syphilis  of  heart, 
aorta,  pancreas,  and  testes.  Examination  for  spirochetes  by 
Levaditi  method  showed  typical  spirochetes  of  syphilis  in  myo- 
cardium, bloodvessel  wall  in  adventitia  of  aorta  and  in  the  pancreas. 
Pancreatic  changes  will  be  described  below. 

Case  IV. — ]Mr.  F.  A.,  aged  forty-eight  years;  American;  mail- 
carrier.  Admitted  on  December  12,  1913.  History  of  alcoholism, 
but  denied  venereal  infection.  One  sister  died  of  diabetes.  Entered 
surgical  clinic  for  suppurating  wound  of  right  hand.  Complained 
of  thirst  and  was  drowsy.  Cellulitis  of  right  hand  and  arm  with 
beginning  gangrene.  Devek)ped  air-hunger  on  the  next  day,  fol- 
lowed by  coma  and  rather  sudden  death.  Urine:  specific  gravity, 
1022;  glucose,  40.25  gms.  in  twenty-four  hours;  positive  acetone. 

Pathological  Findings.  Diabetes  mellitus;  chronic  pancreatitis 
with  hyaline  changes  in  islands  of  Langerhans;  fat  necrosis;  infected 
primary  squamous-cell  carcinoma  of  finger  with  purulent  lymphan- 
gitis of  right  arm;  septicemia;  fibroid  heart;  aortitis;  orchitis 
fibrosa  syphilitica;  emphysema;  early  sclerosis;  cloudy  swelling 
of  kidney  and  liver;  passive  congestion  of  all  organs. 

Microscopic  examination  showed  chronic  syphilitic  myocarditis, 
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aortitis.  paiKreatitis.  and  urc-hitis.  Spiroi'hotos  of  s\  pliilis  were 
found  in  the  niyotardiinn  in  a  loose  eellular  connective  tissue 
Iwrdering  upon  a  fibroid  area. 

Case  V. — Mr.  Le  F.,  aj;ed  forty  years;  l-'rcndi;  occ  iiiJUtion 
not  given.  A«lnntted  Marcli  .'),  11)14.  l*resente»l  general  anasarca, 
ascites,  dyspnea,  drowsiness,  cyanosis,  and  deep  ulcers  on  both 
legs.  Ix*ft  foot  liad  been  amputated  above  the  ankle.  Keniaineti 
inuler  observation  until  death  on  Jamiary  7,  1111.').  Clinical  symp- 
toms those  of  uremia.  I'rine  tests  do  not  mention  glucose  examina- 
tion. Clinical  diagnosis:  diabetes  mellitus;  diabetic  gangrene; 
chnuiic  nephritis:  myocardial  insufficiency. 

l\ith(ilo(jicul  Findings.  Diabetes;  old  syphilis;  chronic  myo- 
canlitis:  a»>rtitis;  hepatitis;  ])ancreatitis;  nei)hritis;  orchitis. 
Chronic  passive  congestion  and  atrojihy  of  all  organs.  Syphilitic 
ulcers  of  leg;  old  amputation;  obesity;  decubitus;  cholelithiasis. 

The  microscopic  examination  showed  syphilitic  myocarditis, 
aortitis,  pancreatitis,  orchitis,  and  gunnnatous  ulcers  of  legs. 
."^Ijirochetes  of  syphilis  were  demonstrated  in  the  myocardium  by 
the  I^vaditi  method. 

C.\SE  \'I. — Mr.  ^V.  E.,  aged  sixty-six  years.  Entered  as  an 
emergency  case  on  January  1,  1915,  in  a  state  of  coma,  moderate 
fever,  auricular  fibrillation,  rapid  irregular  i)ulse,  and  a  sjn-eading 
cellulitis  over  the  occipital  region.  I'rine  gave  marked  reaction 
for  sugar  and  definite  test  for  acetone.  Comi)lete  examination 
impossible  because  of  patient's  condition.  Died  in  delirium  on 
January  '.■>. 

Pathitlogical  Findings.  Diabetes  mellitus;  phlegmon  of  sc-alp 
and  neck;  pyemia;  metastatic  abscesses  in  lungs,  heart,  kidneys, 
and  prostate;  chronic  prostatitis;  chronic  j)ancrcatitis,  with  hyper- 
trophy of  some  islands  of  Langcrhans;  chronic  fibroid  myocarditis; 
chronic  aortitis;  chronic  orchitis  fibrosa;  chronic  hypertrophic  gas- 
tritis; old  syi)hilis. 

The  micToscoj)ic  examination  showed  old  syjjhilis  of  heart, 
aorta,  pancreas,  adrenals,  and  testes.  Spirochetes  of  syi)hilis  were 
found  in  the  myocardium  by  the  Levaditi  method. 

Diagnosis  ok  Syimiilis.  The  diagnosis  of  syi)hilis  in  these  six 
cases  of  dial)etes  was  made  ui)on  histological  changes  alone  in 
Cases  I  ami  II,  and  in  the  remaining  four  cases  upon  both  histo- 
logical changes  and  the  presence  of  the  Sj)irocheta  i)allida  in  the 
tissues,  as  shown  by  the  Ix-vaditi  method.  The  material  of  cases 
I  and  II  has  not  yet  been  studied  by  tlu;  Ixnaditi  method,  because 
of  our  inability  to  give  the  necessary  time  required  for  such  a 
research.  In  Cases  III,  IV,  V  and  VI  the  sjjirochctcs  were  found  in 
the  myocardium,  and  in  Case  III  also  in  the  |)ancreas,  this  being 
the  only  cas<'  in  which  this  organ  was  examined  by  the  Levaditi 
nj«-th<Ml.  In  Cas<'  \"I  alone  were  th(r  sj)irochetes  found  in  large 
niunlHTs.    In  all  six  of  the  cases  the  histological  changes  of  chronic 
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fibroid  myocarditis  and  of  chronic  aortitis  of  the  type  ahvays 
associated  with  chronic  syphiHtic  infection  were  present.  The 
microscopic  pictures  presented  by  both  these  conditions  are  charac- 
teristic of  syphihs,  and  would  be  sufficient  in  themselves  to  warrant 
a  diagnosis  of  syphilis  without  the  corroborating  support  of  the 
other  changes  present  and  the  demonstration  of  the  spirochetes. 
All  five  of  the  males  showed  a  typical  orchitis  fibrosa  syphilitica. 

Pancreatic  Changes.  \Yhen  the  pancreas  of  each  of  the  six 
cases  was  given  a  more  detailed  study  than  that  made  for  the 
autopsy  report  it  was  found  that  the  pathological  changes  were 
essentially  the  same  in  all,  but  varying  in  degree.  Briefly,  these 
changes  may  be  classified  as  follows: 

1.  Atrophy  with  fatty  infiltration  (fatty  atrophy),  involving 
particularly  the  tail  and  body  of  the  organ. 

2.  Increase  of  stroma,  both  inter-  and  intralobular,  particularly 
marked  about  the  ducts,  and  extending  along  the  intralobular 
ducts  between  the  acini  and  presenting  the  picture  of  a  chronic 
interstitial  inflammation  is  shown  in  all  six  cases.  This  is  also  most 
marked  in  the  splenic  end  and  body  of  the  organ.  The  increase 
of  stroma  is  not  uniform  but  patchy.  Normal  lobules  are  side  by 
side  with  lobules  showing  a  marked  fibrosis;  and  many  sections 
from  different  blocks  may  show  no  increase  of  stroma  at  all.  Large 
areas,  particularly  in  the  head,  appear  normal.  The  lobules  show- 
ing the  increase  of  stroma  are  smaller  than  normal,  and  contain 
adipose  tissue  cells.  Occasionally  completely  fibroid  areas  are 
found  in  the  more  severe  cases. 

3.  Inflammatory  infiltration^,  usually  small  in  size,  were  found 
in  every  case,  both  in  the  interlobular  connective  tissue  and  within 
the  lobules.  The  cells  are  almost  wholly  mononuclears,  small  and 
large  lymphocytes,  and  plasma  cells.  Polynuclears  and  eosino- 
philes  are  rare.  The  seat  of  the  infiltration  is  always  in  a  loose, 
semifluid,  proliferating  connective  tissue,  resembling  edematous 
connective  tissue,  and  containing  epithelioid  fibroblastic  cells. 
These  areas  are  precisely  like  those  in  the  myocardium  containing 
colonies  of  spirochetes.  In  such  active  inflammatory  areas  were 
the  spirochetes  found  in  Case  III. 

4.  Changes  in  the  islands  of  Langerhans  were  present  in  all  six 
cases.  In  all,  the  islands  are  undoubtedly  greatly  diminished  in 
number;  in  two  cases  only  a  few  islands  remained.  Particularly 
in  the  tail  of  the  organ  is  the  total  or  nearly  total  disappearance 
of  the  islands  notable.  In  two  cases  the  remaining  islands  showed 
a  marked  hyaline  fibrosis.  Opie's  hyaline  degeneration  of  the 
cells  of  the  islands  wa^  not  seen  in  any  case.  The  islands  are 
destroyed  by  a  connective-tissue  proliferation  which  soon  becomes 
fibroid  and  hyaline.  A  number  of  hypertrophic  islands  were  seen 
in  one  case.  No  inflammatory  infiltrations  were  found  about  the 
islands.     It  is  clear  that  the  destroyed  islands  are  replaced  by 
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irroixular  iimsses  itf  fil)ri)us  tissue  sIidwIul:  no  UMuains  ot"  the  island 
structure. 

'k  The  aeiui  in  all  six  cases  also  showed  marked  changes.  In 
many  lobules  atrophic  acini  are  ])resent,  i)artiiularl\  in  those 
showiui:  marked  fibrosis.  The  majority,  ho\ve\er,  are  lar*:er  than 
normal,  this  increase  in  size  beini:  very  marked  in  many  lobules. 
The  nuclei  are  larjrer  ami  the  protoplasm  shows  a  marked  increase 
of  zymogen  granules.  Occasionally  acini  with  hyaline  protoplasm 
staining  deej)  red  with  eosin  are  found. 

I).  Numerous  structures  looking  like  n(>wly  formed  islands  are 
found  in  tlie  areas  showing  most  marked  fibrosis  and  inflannnation. 
At  first  glance  they  were  interjjreted  as  such.  Minute  study  showed 
them  to  be  new-formed  lobules  of  acini  arising  from  the  ducts. 
Their  origin  from  the  t^pithelium  of  the  latter  can  be  easily  demon- 
strated. In  some  cases  they  iiave  l)een  seen  develoj)ing  inside 
large  dilate<l  ducts.  In  their  earlier  stages  they  very  nuich  resemble 
the  islands  of  Langerhans,  because  of  the  small  size  of  their  cells, 
collapsed  lumina.  and  deeply  staining  nuclei;  but  centro-acinar 
cells  are  founcl  witliin  the  undevelt>iH'd  lumen  of  the  acinus,  and 
they  luive  not  the  vascular  arrangement  of  the  islands.  All  stages 
can  be  trace<l  between  these  newly  formed  lobules  and  large  ade- 
noma-like structures  with  dilated  lumina  containing  centro-acinar 
cells.  The\  undoubtedly  represent  regenerative  attempts,  a  new 
formation  <tf  acini  from  the  duct  epithelium.  In  these  six  cases  I 
have  found  no  positive  evidence  of  any  new  formation  of  islands. 
In  one  case  (Case  \'I)  very  large  islands  were  found  and  were 
interpreted  as  hypertrophic. 

0.  The  blootlvessels  show  in  all  cases  varying  degrees  of  sclerosis. 

7.  The  ducts  are  often  dilated  and  sliow  thickened  walls.  Cystic 
ducts  are  i)resent  in  every  case,  and  are  probably  retention  cysts 
of  intralol>ular  ducts  due  to  the  fibrosis.  In  one  of  these  papil- 
liferous  growths  were  seen. 

The  question  that  at  once  arises  is:  Are  these  i)ancrcatic  changes 
the  result  of  syphilis,  and  are  they  resjxjnsible  for  the  diabetes? 
The  very  frequent  association  with  diabetes  of  chronic  interstitial 
pancreatitis,  particularly  the  interacinar  (intralolnilar)  type,  has 
l)een  shown  by  many  writers;  and  this  form  of  pancreatic  lesion 
is  generally  regarded  today  as  the  most  connnon  and  important 
pathological  finding  in  this  disease.  According  to  Opie'  "Chronic 
interacinar  i  intralobular)  pancreatitis  which  imj)licatcs  the  islands 
of  Langerhans  is  in  almost  all  cases  accompanied  by  glycosuria." 
As  to  the  etiology  of  the  interacinar  form  of  j)ancreatitis,  Opie 
gives  alnjlujl  and  artcrio.vlcnm.'i  as  the  only  definite  causes,  .saying 
that  "in  some  cases  the  etiology  of  interacinar  pancreatitis  is 
obscure."     He  does  not  even  mention  the  jjossibility  of  .syphilis 

'  Osier's  SyHtcm. 
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as  an  etiological  factor  in  pancreatitis.  In  his  paragraph  on 
"Syphilis  of  the  Pancreas,"  he  does  not  mention  the  occurrence 
of  pancreatitis  in  acquired  syphilis,  but  says  that  the  pancreas  is 
rarely  the  seat  of  gummata  occurring  as  the  result  of  acquired 
syphilis,  and  that  there  are  no  data  with  reference  to  the  symptoms 
or  diagnosis  of  syphilis  of  the  pancreas.  In  the  article  on  Syphilis 
by  Osier  and  Churchman-  the  statement  is  made  that  the  pancreas 
is  only  rarely  attacked,  and  that  Herxheimer  gives  only  three 
cases  of  pancreatic  g^mima  from  the  literature.  Here  again  the 
only  criterion  taken  for  the  presence  of  a  syphilitic  lesion  is  the 
old  one  of  the  gumma,  a  criterion  that  no  longer  suffices  for  the 
pathological  recognition  of  syphilitic  lesions.  On  the  other  side, 
C.  Steinberg^  says  that  syphilis  leads  frequently  to  interstitial 
inflammation  and  induration  of  the  pancreas. 

In  the  six  cases  of  diabetes  presented  above  an  interstitial  pan- 
creatitis, both  interlobular  and  interacinar,  but  in  all  chiefly  the 
latter  form,  associated  with  disappearance  of  the  islands,  is  shown. 
In  all  six  cases  syphilitic  lesions  are  shown  in  other  organs.  In 
one  case  spirochetes  were  found  in  the  pancreas  itself,  making  this 
case  positively  one  of  syphilitic  pancreatitis  associated  with  dia- 
betes. I  think  it  is  reasonable  to  decide  that  all  six  cases  have  the 
same  etiology. 

Are  the  pancreatic  changes  the  cause  of  the  diabetes,  and  is 
syphilis  a  chief  factor  in  the  etiology  of  diabetes  by  causing  the 
lesion  (interacinar  pancreatitis  implicating  the  islands)  most 
commonly  associated  with  diabetes?  In  order  to  settle  this  ques- 
tion the  pancreas  in  each  of  the  other  thirty-nine  cases  of  old 
latent  syphilis  reported  in  ^Yarthin's  paper  on  "The  Persistence 
of  Active  Lesions  and  Spirochetes  in  the  Tissues  of  Clinically 
Inactive  or  'Cured'  Syphilis"  is  being  studied.  A  preliminary  survey 
of  sections  from  each  of  these  cases  shows  that  the  pancreas  is 
not  normal  in  a  single  one  of  these  old  cases  of  syphilis.  In  every 
one  a  more  or  less  wide-spread  interacinar  and  interlobular  (mixed) 
pancreatitis  is  found,  sometimes  in  widely  scattered  areas,  in  other 
cases  more  severe  and  wide-spread.  The  essential  pathology  is  the 
same  in  all:  interacinar  and  interlobular  fibrosis;  disappearance 
of  the  islands  of  Langerhans  through  hyaline  fibrosis;  atrophy, 
compensatory  hypertrophy,  and  regenerative  new  formation  of 
acini;  localized  lymphocyte  and  plasma-cell  infiltration.  Hyper- 
trophic islands  are  found,  but  no  newly  formed  ones.  The  severity 
of  these  changes  varies  greatly  in  different  cases  and  in  different 
parts  of  the  same  organ.  The  process  is  essentially  a  patchy  one, 
except  in  the  most  severe  cases,  when  it  may  involve  the  greater 
part  of  the  gland.  The  tail  and  body  of  the  organ  are  always  more 
involved  than  the  head. 

2  Osier's  System. 

'  Aschoff's  Pathologische  Anatomie,  Band  ii. 


S       WARTMIX.    WILSON:   COIM  im.Nc  K   oK   >Y1'I111.1>    AND    DlMiMKS 

In  tlic  41  (.-ast's  of  latent  syphilis  aiivady  rrportt'd  tluMv  wore 
six  cases  that  showetl  on  preliminary  stndy  M'ry  niarkrii  riiangos 
in  tile  j>ancrt'as.  Two  of  these  were  the  two  eases  of  diahetes, 
Cases  111  anil  I\',  t)f  this  paper.  The  other  four  eases  iuul  no 
clinieal  history  of  diabetes  or  j:lyet)suria.  It  is  possible  that  they 
niiirht  have  had  it  without  symptoms,  so  that  it  was  not  discovered 
clinically,  as  the  j^atients  were  all  over  forty  years  of  age.  It 
d«.K»s  not  seem  probable,  however,  that  it  was  missed.  As  far  as 
it  is  jx>ssible  to  tell  without  sectioning;  the  greater  ])art  of  the  organ, 
the  pancreatic  changes  in  these  four  non-diabetic  syi)hilitics  are 
precisely  the  same  and  ai)parently  as  marked  as  in  the  diabetic 
cases.  On  going  o\er  our  autopsy  slides  for  a  number  of  years 
back  and  examining  slides  of  j)ancreas  from  our  syphilitic  cases  a 
number  of  non-diabetic  cases  were  found  i)resenting  similar  marked 
interacinar  |)ancreatitis.  It  would  seem,  therefore,  that  if  the 
degree  of  change  is  not  the  factor  resi)onsible  for  the  diabetic 
symj)toms  there  nuist  be  some  (►ther  explanation  of  the  latter. 
Possibly  associate<l  changes  in  liver,  adrenals,  hypojjhysis,  etc., 
may  l>e  necessary  to  pnxluce  the  «liabetis  phenomena.  If  this  is 
true  we  have  no  knowledge  of  such  changes  at  this  time.  In  the 
meantime  we  are  making  a  comi)rehensive  study  of  the  pan- 
creatic changes  associated  with  syphilis,  and  shall  niaki-  a  full 
report  of  these  later. 

Conclusion.  Our  material  shows  that  a  combined  interlobular 
and  interacinar  type  of  ])ancreatitis  with  loss  of  the  islands  of 
Langerhans  is  extremely  frequently  associated  with  old  latent 
syphilis  (practically  all  of  our  cases).  That  in  the  great  majority 
of  cases  the  pancreatitis  is  localized  and  j)atchy  in  character,  and 
more  rarely  severe  and  diffuse.  That  diabetes  may  be  associated 
with  the  more  marked  degrees  of  syj)hilitic  i)ancrcatitis;  and  in 
our  autopsy  service  all  of  our  diabetes  cases  have  been  so  asso- 
ciated; but  that  a  mnnber  of  cases  of  syi)hilitic  ])an(reatitis  of 
similar  degree  of  severity  have  not  presentee!  the  clinical  symj)toms 
of  dialR'tes.  It  seems  very  i)robable,  therefore,  that  latent  ftifpliill.t 
i.s  the  rhirf  factor  in  the  iiradnction  of  the  form  of  pancreatitis  most 
fre'iuenthf  nsmn-iuted  with  diabetes,  hnt  that  diabetes  is  not  ahrai/s 
coincidmt  with  severe  degrees  of  this  iitjie  of  panereatitis. 
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From    the   Pathological   Laboratory    of   the    University   of  Michigan,   Ann    Arbor 

In  5  cases  of  congenital  syphilis  of  infants  round  translucent 
nodules  have  been  found  in  the  myocardium,  appearing  to  the  naked 
eye  as  myxoma-like  growths.  Three  cases  were  new-born  infants 
dying  a  few  days  after  birth,  one  was  a  child  14  months  old,  and  one  a 
child  18  months  old.  Of  these  cases  4  presented  signs  of  syphilis  and 
showed  the  presence  of  spirochetes  in  other  organs  and  tissues ;  while 
1  showed  syphilis  only  in  the  myocardium. 

The  myxoma-like  nodules  occurred  in  all  cases  in  the  anterior  wall 
of  the  left  ventricle,  either  near  the  apex  or  near  the  ventricular  sep- 
tum. In  1  case  a  similar  nodule  was  found  on  the  posterior  wall  of  the 
left  ventricle.  In  3  cases  there  were  two  distinct  nodules  in  the  ante- 
rior wall  of  the  left  ventricle,  one  just  above  the  apex,  the  other  higher, 
over  the  septum.  The  nodules,  which  appeared  to  be  nearly  round  or 
ovoidal,  spherical  on  section,  were  all  elevated  above  the  general  level 
of  the  epicardium.  The  largest  were  1  cm.  in  diameter;  the  smallest 
was  5  mm.  They  extended  entirely  through  the  heart-wall  from  epi- 
cardium to  endocardium,  projecting  inwardly  as  well  as  outwardly  on 
the  epicardial  surface.  They  were  light-grayish  in  color,  of  a  trans- 
lucent and  jelly-like  quality,  with  a  few  prominent,  tho  small,  blood- 
vessels running  over  or  around  them.  Their  consistence  was  that  of 
mucoid  tissue.  In  all  respects  they  resembled  small  myxomas,  and  the 
first  ones  seen  were  at  first  sight  so  regarded.  The  hearts  of  the  five 
infants  were  much  enlarged,  dilated,  and  hypertrophic,  the  walls  of  the 
left  ventricle  being  2  or  3  times  thicker  than  normal.  Smaller  trans- 
lucent areas  also  occurred  throughout  the  myocardium. 

On  microscopic  examination  these  round  translucent  areas  were 
found  to  consist  of  an  edematous  gelatinous  connective  tissue,  showing 
remains  of  atrophic  muscle  fibers,  especially  at  the  periphery.  Micro- 
scopically the  nodules  were  distinctly  intramural,  not  quite  reaching  the 
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endocardium,  being  separated  from  it  by  a  thin  ban«l  of  heart  muscle. 
A  similar  intervening  thinner  band  was  also  present  on  the  epicardial 
side.  In  the  center  of  some  nodules  the  muscle  had  completely  dis- 
appeared. The  remaining  muscle  fibers  were  arrayed  somewhat  like 
the  meridians  of  longitude  on  a  globe,  farther  apart  at  the  eciuator,  and 
converging  at  the  poles.  The  space  between  the  pressed-apart  fibers 
was  tilled  in  with  the  mucoid  connective  tissue.  Mucin  stains,  par- 
ticularly cresyl  violet,  gave  a  strong  mucin  reaction.  The  gelatin- 
ous tissue  was  not  very  cellular,  except  in  areas,  the  cells  being  chiefly 
varied  forms  of  fibroblasts  (epithelioid  cells),  lymphocytes,  and  plasma 
cells.  Many  of  the  fibroblasts  had  numerous  branching  processes,  but 
the  branching  was  not  so  marked  as  that  in  ordinary  gelatinous  tissue. 
The  intercellular  substance  was  semifluid  or  mucoid,  or  consisted  of 
delicate  fibrillae  in  a  semifluid  matrix.  The  histologic  changes  were 
precisely  the  same  in  kind  as  those  between  the  heart-muscle  fibers  in 
spirochetosis  of  the  myocardium,  tho  dift'ering  in  degree,  in  greater 
mucin  content,  sharper  localization,  and  greater  destruction  of  muscle 
fibers.  The  changes  in  the  muscle  fibers  indicated  a  process  that  :"as 
spreading  peripherally  from  a  center  of  more  marked  change.  This 
central,  presumably  older,  area  showed  no  signs  of  caseation,  fatty 
change,  or  fibrosis ;  it  appeared  simply  more  semifluid,  or  mucoid,  than 
the  peripheral  portions.  No  new  formation  of  blood  vessels  was 
shown.  The  cellular  infiltration  and  proliferation  were  so  slight  tli.it 
microscopically  the  nodule  might  easily  have  been  taken  for  an  edema- 
tous or  hydropic  area,  or,  when  mucin  stains  were  used,  for  a  myxoma- 
tous area  in  the  myocardium. 

In  sections  prepared  according  to  Lcvaditi's  method,  these  mucoid 
areas  were  found  to  be  localized  colonies  of  Spirochaeta  pallida  occur- 
ring in  enormous  numbers.  The  smaller  mucoid  patches  throughout 
the  myocardium  likewise  showed  Spirochaeta  pallida  in  great  numbers. 
The  larger  round  sharply  localized  mucoid  areas  might  be  regarded  as 
rejjresenting  a  mucoid  granuloma  or  myxogumma,  altho  there  was  no 
histologic  resemblance  to  the  ordinary  gumma  of  late  syphilis. 

In  the  literature  I  have  been  unable  to  find  any  iTiicroscoi)ic  description 
exactly  fitting  these  lesions.  In  the  older  literature  on  syphilis,  there  are  not 
infrequent  macroscopic  descriptions  of  the  gummata  of  late  acquired  syi)hilis 
as  being  semitranslurent.  gelatinous,  or  mucoid  in  character,  but  the  micro- 
scopic picture  of  such  macroscopic  gelatinous  gummata  as  described  does  not 
in  any  way  resemble  these  lesions. 

Only  one  instance  occurs  in  the  literature  of  an  observation  of  a  syphilitic 
lesion  that  was  most  probably  of  the  same  character  as  those  found  in  my  cases. 


MvxoMA-LiKE     Growths     in     the     Heart  3 

Shattuck'  exhibited  before  the  Pathological  Society  of  London,  in  1881,  a 
specimen  of  a  "mucous  tumor  of  heart  (syphilitic  gumma?),"  with  the  following 
description : 

"The  heart  of  an  infant,  in  connection  with  the  right  ventricle  of  which 
there  had  been  formed  a  small  circumscribed,  slightly  nodular  and  granulated 
ovoidal  tumor,  about  a  centimeter  in  its  chief  diameter,  which  slightly  over- 
hangs its  base  and  projects  into  the  ventricle  from  the  anterior  wall  immedi- 
ately below  the  corresponding  cusp  of  the  pulmonary  valve,  the  inferior  side 
of  which  it  also  involves. 

"Histology. — A  net-work  of  delicate  connective-tissue  in  the  meshes  of  which 
lie  large  many-branching,  granular,  indented  cells,  of  which  the  processes  form 
a  secondary,  closer  reticulum.  The  other  organs  were  healthy.  From  a  child 
congenitally  syphilitic." 

Shattiick's  observation  was  made  long  before  the  spirochete  became 
the  positive  identification  of  a  syphilitic  lesion,  yet  his  gross  and  histo- 
logic descriptions  make  it  extremely  likely  that  the  lesion  he  described 
is  of  the  same  nature  as  the  mucoid  nodules  in  my  five  cases,  in  which 
Spirochaeta  pallida  occurred  in  great  numbers,  proving  conclusively 
that  the  lesions  were  due  to  syphilis. 

If  myxoma-like  nodules  can  be  produced  in  the  heart-wall  by  local 
colonization  of  spirochetes,  the  question  at  once  arises  as  to  the  true 
nature  of  the  mucoid  nodules  described  under  the  heading  of  myxomas 
of  the  heart-wall.  The  myxoma  is  regarded  as  one  of  the  common 
forms  of  the  relatively  very  rare  primary  neoplasms  of  the  heart ;  but 
the  real  nature  of  these  neoplasms  has  occasioned  much  discussion 
among  pathologists.  I  have  fotmd  reports  of  48  such  cardiac  myxomas 
in  the  literature.  Of  these,  24  were  recorded  found  in  the  left  auricle, 
3  in  the  left  ventricle,  2  in  the  right  auricle,  2  in  the  right  ventricle,  1 
involving  both  auricles,  3  on  the  aortic  valves,  2  on  the  mitral,  8  on  the 
tricuspid,  and  3  on  the  pulmonary  valves.  The  majority  were  endocar- 
dial in  origin,  either  firmly  connected  with  the  endocardium,  or  rising 
therefrom  by  a  pedicle,  giving  the  mucoid  nodule  the  appearance  of  a 
polypoid  myxoma.  Only  in  a  few  cases  has  the  apparent  myxoma 
been  imbedded  in  the  heart-wall  or  shown  such  intimate  relationship 
as  to  convey  the  impression  that  the  growth  was  intramural,  not  endo- 
cardial, in  origin. 

These  so-called  myxomas  of  the  heart  have  been  small  in  size,  and 
clinically  unrecognizable,  being  discovered  only  by  accident  at  autopsy. 
They  have  been  called  myxomas  because  of  their  translucency  and 
their  histologic  appearance  of  branching  cells,  with  fine  fibrillae  and 
semifluid  intercellular  substance.     Staining  tests  for  mucin  have  either 

'   Tr.    Path.    Soc.    London,    ISSl,    U,   p.    77. 
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KXl'LANATlON     Ul-     I'LATKS 
I'late  1 

Fic.  1.  Heart  of  infant  dyin^  from  congenital  syphilis.  Two  mucoid  nodules 
( niyxogummas)  in  anterior  wall  of  left  ventricle  near  septum.  Left  ventricle 
hypertrophic  and  dilated. 

Fig.  2.  Heart  of  infant  dying  from  congenital  syphilis.  Two  nuicuid  nodules 
in  anterior  wall  of  left  ventricle,  above  apex  and  involving  part  of  septum. 
Kntire  heart  light-colurcd  and  more  iraiisluotiit  than  normal  as  a  result  of  diffuse 
interstitial  mucoid  proliferation  or  edema  caused  by  diffuse  spirochetosis.  Mucoid 
nodules  contained  enormous  numbers  of  spirochetes. 

Plate  2 

Fig.  3.  Transverse  section  of  mucoid  nodule  seen  in  Fig.  1.  Nodule  extends 
through  myocardium,  is  elevated  on  epicardial  and  endocardial  sides,  but  sepa- 
rated from  epicardium  and  endocardium  by  narrow  bands  of  muscle.  The  bluish 
fibrillar  areas  in  the  nodule  are  the  mucoid  areas  containing  spirochetes.  Bands 
of  pale  atrophic  muscle  found  throughout  entire  translucent  area.  Tlie  appear- 
ances are  those  of  localized  myxedema  of  the  myocardium  with  atrophy  and 
degeneration  of  muscle  rather  than  of  localized  granulomatous  ijroliferaiion 
(gumma).     Hematoxylin  and  eosin. 

Plate  3 

Fig.  4.  Section  of  translucent  area  stained  with  cresyl  violtt.  I'ink  lihrillae 
*how  marked  mucin  reaction  between  muscle  fibers. 

Plate  4 

Fig.  5.  Section  of  the  myxoma-like  nodule  in  I'ig.  2,  from  lialf  of  nodule 
prepared  by  Lcvaditi's  method.  Drawing  made  from  photomicrograph  showing 
actual  number  of  spirochetes  appearing  in  one  focal  field,  with  those  partly  out 
ci  ffKTus  rci)rcsented  as  in  one  focal  plane. 
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not  been  tried,  or  have  resulted  negatively,  with  the  exception  of 
Hanser's^  case  in  which  positive  mucin  tests  with  mucicarmin  and 
thionin  were  obtained.  These  reactions  Hanser  used  as  positive  argu- 
ment to  prove  the  true  myxoma  nature  of  the  little  polypoid  translu- 
cent nodule,  the  size  of  a  cherry  stone,  which  he  had  found  springing 
from  the  anterior  papillary  muscle  of  the  mitral.  The  location  of  the 
growth,  the  mucin  reaction,  the  absence  of  blood  pigment,  and  the 
presence  of  elastic  fibers  he  regarded  as  proof  of  the  true  neoplastic 
character  of  this  tumor. 

On  the  other  hand,  it  is  asserted  that  the  majority  of  these  endo- 
cardial mucoid  nodules  represent  organized  thrombi,  or  inflammatory 
proliferations  of  the  endocardium,  those  on  the  valves  in  part  belonging 
to  the  so-called  'Tambl's  excrescences."  I  myself  have  had  2  cases  of 
endocardial  mucoid  nodules  undoubtedly  originating  as  organizing 
thrombi. 

Case  1. — Old  acquired  syphilis.  Angina  pectoris.  Sudden  death.  Chronic 
syphilitic  myocarditis.  The  right  auricular  appendix  was  completely  filled  with 
a  translucent  mucoid  tissue,  attached  to  the  surface  of  which  the  remains  of 
an  old  thrombus  could  still  be  seen  with  the  naked  eye.  Microscopically,  the 
mucoid  area  presented  the  appearance  of  myxomatous  tissue,  giving  good 
reactions  for  mucin,  mostly  devoid  of  any  blood  pigment  or  fibrin,  and  con- 
taining new-formed  elastic  fibers.  Between  the  myxomatous  connective  tissue 
and  the  thrombus  lay  an  intermediate  area  of  beginning  organization  and 
formation  of  a  young  gelatinous  fibroblastic  tissue.  Here  there  could  be  not 
the  slightest  doubt  that  the  myxomatous  tissue  represented  simply  the  organiza- 
tion of  a  thrombus  attached  to  the  endocardium,  for  all  stages  of  the  process 
of  the  organization  and  development  of  the  mucoid  tissue  could  be  seen.  As 
this  observation  took  place  before  the  discovery  of  the  spirochete  no  exam- 
ination for  spirochetes  was  made. 

Case  2. — Old  acquired  syphilis.  Angina  pectoris.  Sudden  death.  Gum- 
matous myocarditis  of  left  ventricle.  Thrombosis  of  left  ventricle.  Organiz- 
ing thrombus  attached  to  thinned  heart  wall  just  above  apex.  Next  to  the 
heart  wall,  which  at  this  point  was  mostly  fibroid,  the  organizing  thrombus 
presented  a  layer  of  mucoid  tissue,  giving  reactions  for  mucin,  in  chief  part 
containing  no  blood  pigment,  and  showing  new-formed  elastic  fibrillae.  No 
examination  for  spirochetes  was  made. 

There  can  be  no  doubt  that  endocardial  nodules  of  mucoid  tissue 
arise  from  the  organization  of  parietal  thrombi,  and  it  is  most  prob- 
able that  all  the  reported  cases  of  cardiac  myxoma  in  which  the  sup- 
posed neoplasm  was  attached  to  the  endocardium,  were  not  neoplasms, 
but  polypoid  formations  of  a  young  mucoid  fibroblastic  tissue,  arising 
from  the  organization  of  a  thrombus. 

-   Frankfurter    Ztschr.    f.    Path.,    1911-12,   9,    p.    362. 
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Fibroblastic  proliferations  of  the  emlocanliuni.  particularly  of  the 
valvular  endocardium,  show  a  particular  tendency  toward  the  forma- 
tion of  a  mucoid  connective  tissue  that  gives  a  more  or  less  pronounced 
staining  reaction  for  mucin.  It  has  been  my  experience  that  in  every 
organizing  valvular  vegetation,  some  of  the  new- formed  connective 
tissue  gives  in  its  earlier  stages  such  mucin-staining  reactions.  The 
occurrence  of  mucin  in  organizing  cardiac  thrombi  has  been  noted  by 
other  writers.  Wegelin^  states  that  "the  mucin-reactions  often  give 
a  positive  result  in  the  organization  of  thrombi  of  the  heart  wall." 
Brenner,  Czapek,  Curtis,  Lubarsch,  and  others,  also  recognize  the 
mucoid  character  of  organizing  thrombi. 

In  not  a  single  one  of  the  reported  cases  of  supposed  myxoma 
attached  to  the  endocardium  is  the  blastoma  nature  of  the  mucoid  tissue 
conclusively  demonstrated.  On  the  contrary,  the  evidence  given  points 
to  the  origin  from  organizing  thrombi.  They  should  therefore  be 
rejected  as  true  cardiac  neoplasms,  and  no  longer  classed  with  such.  A 
true  myxoblastoma  of  the  endocardium  is  yet  to  be  demonstrated. 
This  applies  also  to  the  relatively  few  intramural  mucoid  nodules 
reported  as  myxomas.  From  the  given  descriptions  I  do  not  believe 
that  any  of  them  has  been  a  true  blastoma.  My  own  five  cases  show 
conclusively  that  mucoid  nodules,  giving  positive  mucin  tests,  occur  in 
the  myocardium  in  cases  of  congenital  .syphilis  and  represent  forma- 
tions of  a  mucoid  fibroblastic  tissue  due  to  the  localization  of  large 
colonies  of  Spirochaeta  pallida.  The  few  intramyocardial  myxomas 
reported  (Czapek,  Illava)  were  probably  of  the  same  nature  as  the 
nodules  which  I  have  described,  but  Shattuck's  case  is  the  only  one  in 
which  a  syphilitic  origin  was  suspected,  and  the  only  one  in  which  we 
may  be  reasonably  sure  that  the  patlu)logic  conditions  were  the  same 
as  in  my  cases. 

I  have  shown  elsewhere  that  in  congenital  myocardial  syphilis  the 
new-formed  interstitial  connective  tissue  is  frequently  mucoid  or 
edematous  in  type,  and  gives  a  mucin  reaction  with  cresyl  violet.  In 
the  average  case  these  mucoid  proliferations  are  too  small  to  be  seen 
individually  with  the  naked  eye,  but  may  be  so  extensive  as  to  make 
the  entire  heart  wall  more  translucent  and  lighter  in  color,  as  shown  in 
Fig.  2.  larger,  more  sharply  localized  colonies  of  spirochetes  rarely 
produce  the  larger  localized  mucoifl  nodule  seen  in  my  cases.  These 
myxogummas  are  probably  relatively  rare,  or  they  could  hardly  have 
escaped  obsenation  to  the  degree  that  they  have ;  yet  1  believe  that 

•   Frankfurtfr   Zl«chr.    f     Path..   1911  12.   9.   p.    117. 
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more  detailed  examinations  of  the  hearts  of  congenitally  syphihtic 
infants  and  children  will  show  a  more  common  occurrence  than  we 
now  suppose.  In  my  own  experience,  the  myxogumma  of  congenital 
syphilis  is  more  frequent  than  the  caseating  gumma  of  the  heart  in 
acquired  syphilis,  of  which  I  have  seen  only  one  example. 

SUMMARY 

Localized  colonization  of  Spirochaeta  pallida  in  the  myocardium 
m  congenital  syphilis  may  lead  to  the  formation  of  an  intramural 
mucoid  nodule,  from  5  to  10  mm.  in  diameter,  resembling  mucoid 
tissue  both  macroscopically  and  microscopically,  and  giving  a  positive 
mucin  reaction.  Such  myxogummas  are  relatively  rare,  and  may  be 
mistaken  for  myxomas. 

A  mucoid  fibroblastic  tissue  giving  positive  mucin  reactions  is  very 
commonly  produced  in  the  organization  of  parietal  cardiac  thrombi  and 
valvular  vegetations.  The  absence  of  blood  pigment,  the  positive 
mucin  reaction,  and  the  presence  of  newly  formed  elastic  fibers  cannot, 
however,  be  taken  as  points  deciding  the  blastoma  character  of  the 
mucoid  tissue. 

There  is  no  positive  proof  of  the  occurrence  of  a  true  myxoblastoma 
of  the  heart.  The  mucoid  nodules  attached  to  the  endocardium  ^re 
undoubtedly  organized  thrombi;  the  rarer  ones  in  the  myocardium 
may  most  plausibly  be  interpreted  as  myxogummas,  or  proliferations 
of  a  mucoid  fibroblastic  tissue  caused  by  the  localization  therein  of 
Spirochaeta  pallida. 
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THE  STAINING  OF  SPIROCHAETA  PALLIDA 

IN  TISSUES.* 

Aldred  Scott  Waethin,  Ph.D.,  IVI.D., 

AiDi  Arbor,  Michigan. 

The  demonstration  of  the  presence  of  Spirochaeta  pallida  in 
tissues  has  come  to  be  the  conclusive  criterion  of  the  existence  of 
a  syphihtic  infection.  My  own  researches  have  shown  that  the 
presence  of  this  parasite  in  the  tissues  occasions  in  the  great 
majority  of  cases  very  sHght  parenchymatous  atrophy  and  de- 
generations, and  interstitial  collections  of  lymphocytes  and  plasma- 
cells,  with  fibroblastic  proliferation.  The  degree  of  these  lesions 
is  usually  too  slight  to  cause  them  to  appear  above  the  clinical 
horizon ;  but  the  tendency  in  these  clinically  cured  or  unsuspected 
cases  is  to  run  a  very  chronic,  more  or  less  latent,  course,  lasting 
from  ten  to  thirty  years,  the  ultimate  results  of  which  are 
parenchymatous  atrophy  and  fibrosis  with  a  corresponding  loss  of 
function,  so  that  years  after  the  initial  infection,  the  patient  ap- 
pears clinically  as  a  case  of  myocardial  weakness,  aortitis,  chronic 
pancreatitis,  diabetes,  chronic  nephritis,  etc. ;  or  simply  shows 
vague  and  apparently  inexplicable  headaches,  impotency,  anaemia, 
cachexia,  psychoses,  etc.  The  pathologic  interpretation  of  such 
chronic  cases  as  latent  syphihtic  infections  due  to  the  presence 
of  the  spirochetes,  and  the  demonstration  of  these  organisms  in 
the  slight  lesions  in  the  tissues  of  such  cases  is  one  of  the  most 
important  and  far-reaching  advances  made  in  pathology.  The 
pathology  of  syphilis  must  be  rewritten ;  the  gumma  must  be  rele- 
gated to  the  background  as  a  pathognostic  criterion  of  the  exist- 
ence of  syphilis ;  and  important  changes  must,  be  made  in  our 
ideas  concerning  the  frequency  of  this  infection,  its  treatment  and 
its  curability. 

Since  the  diagnosis  of  syphilis  rests  wholly  upon  the  dem- 
onstration of  the  spirochete  in  these  latent  cases,  the  methods  of 
staining  this  organism  become  of  very  great  importance.  What 
can  be  more  impressive  than  well-stained  sections  showing  the 
tissues  crowded  with  innumerable  spirochetes  ; — particularly  when 
we  recall  to  mind  that  only  a  decade  ago  we  looked  into  syphilitic 
tissues  and  saw  nothing.  All  has  been  changed  by  the  develop- 
ment of  staining  methods,  particularly  one — the  method  of  Leva- 
diti.  I  do  not  know  of  any  more  imjiortant  and  far-reaching 
single  advance  made  in  medicine  during  the  last  decade  than  this 
single  technical  procedure.     Yet  experimental  researchers  often 

*  From  the   Patliological  Laboratory  of  the   University  of  Michigan. 


look  witli  a  sclf-as>unKHl  sui)crior  rii;lucousiiess  and  a  slii;ht  con- 
tempt at  the  worker  in  teclinical  methods  and  patholoi;ical  liis- 
tolojjy.  Have  the  former  any  victories  of  achievement  comparahle 
to  the  discovery  of  the  spirochete  of  sypliihs? 

The  diaijnostic  importance,  therefore,  of  the  spirochete  makes 
all  staininjx  methods  ilesigned  to  show  it  worthy  of  careful  trial 
and  consideration.  Relatively  few  methods  have  heen  developed 
durinj;  the  decade  of  work  with  this  orj^anism  ;  and  of  these  only 
one  is.  in  my  opinion,  a  jjood  method  considered  from  all  i)oints 
of  view.  In  my  lahoratory  durinij  these  ten  years  we  have  tried 
out  all  staining  methods  that  have  heen  applied  to  the  demonstra- 
tion of  the  si)irochete ;  and  I  believe  that  a  summary  of  our  ex- 
perience will  he  worth  while.    These  methods  are  as  follows: — 

I.       ST.MNlNt'.   MkTHOIIS   DESIGNED  TO  DeMONSTR.ME  TIllC    SiMRO- 

ciiETE  IN  Single  Sections  of  Tissue. 
/.     Sclnnorl-UicDisa  MctJuni. 

1.  Fi.x  in  lo  per  cent  formol.  Cut  very  thin  sections  on 
freezing  microtome. 

2.  Place  the  sections  in  a  staining  dish  containing  a  meas- 
ured amount  of  distilled  water.  To  each  cc.  of  water  add  one 
drop  of  Giemsa's  stain.  Use  clean  glass  needles  to  manipulate 
the  sections.  After  one  hour  transfer  sections  to  a  fresh  solu- 
tion in  which  they  are  left  5-12-24  hours. 

3.  Wash  quickly  in  a  concentrated  sohition  of  imtassium 
alum,  then  (piickly  in  water. 

4.  Mount  in  glycerin-gelatin  ;  dry  on  the  slide  until  nearly 
dry  ;  blot  with  xylol  or  cedar  oil  and  mount  in  xylol  or  cedar  oil 
or  neutral  balsam.     Do  not  use  alcohol. 

The  sj)irochetes  arc  stained  pale  lilac  or  reddish  violet  and 
can  hardly  be  distinguished  from  the  deeply  stained  background. 

X'arious  modifications  of  the  staining  of  spirochetes  in  sec- 
tions by  means  of  Giemsa's  stain  have  been  suggested,  but  in  all 
of  these  the  spirochetes  are  stained  so  lightly  that  the  methods 
have  but  little  practical  value.  Rarely  is  it  possible  to  photograph 
spirochetes  in  sections  stained  with  this  stain.  In  many  cases  the 
organisms  do  not  stain  at  all ;  so  that  the  failure  to  obtain  spiro- 
chetes by  this  method  does  not  in  any  way  moan  that  the  organ- 
isms are  not  present  in  the  tissues. 

2.     Xikiforoff's  Method. 

I.  Fix  for  24  hours  in  equal  parts  of  a  five  i)er  cent  water 
solution  of  potassium  bichromate  and  a  saturated  solution  of  mer- 
curic chloride  in  0.6  per  cent   sodium  chloride. 
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2.  After-liarden  in  graded  alcohols  in  the  incubator. 

3.  Imbed  in  paraffin. 

4.  Stain  24  hours  in  a  mixture  of  alcoholic  one  per  cent 
solution  of  tropaeolin,  5  cc,  concentrated  watery  methylene-blue 
solution,  10  cc,  and  caustic  potash  (1:1000),  two  drops. 

5.  Wash  in  water. 

6.  Dip  several  times  in  a  mixture  of  equal  parts  of  absolute 
alcohol  and  ether. 

7.  Oil  of  bergamot ;  xylol ;  balsam. 

This  method  is  also  unsatisfactory  and  of  no  practical  use. 
The  spirochetes  are  often  not  stained,  and  when  stained  are  bare- 
ly visible. 

In  general  I  would  say  that  no  satisfactory  staining  of  spiro- 
chaeta  pallida  in  tissue-sections  can  be  obtained  by  any  of  the 
aniline  dyes. 

II.     Silver-Impregnation  of  Sections  of  Tissues. 
Fergnson-Bielschozifsky  Method. 

1.  All  methods  of  fixation  applicable. 

2.  Imbed  in  paraffin.  Fix  sections  on  slide  with  albumin 
fixative. 

3.  12-24  hours  in  a  two  per  cent    solution  of  silver  nitrate. 

4.  Transfer  for  15-30  minutes  to  a  freshly  prepared  alka- 
line  silver  solution  (20  cc.  of  a  two  per  cent  silver  nitrate  solution 
to  which  are  added  three  drops  of  a  40  per  cent  caustic  soda  solu- 
tion, and  the  precipitate  redissolved  by  adding  ammonia  drop  by 
drop  while  stirring). 

5.  Rinse  quickly  in  distilled  water;  then  place  in  20  per 
cent   formalin  for  three  minutes  or  until  the  sections  are  black. 

6.  Wash  in  distilled  water,  and  place  for  ten  minutes  in  an 
acid  gold  bath  (10  cc.  distilled  water  to  which  are  added  2-;^  drops 
of  one  per  cent  gold  chloride  and  2-3  drops  of  glacial  acetic  acid). 

7.  Immerse  in  five  per  cent  hyposulphite  j^-i  minute  to  re- 
move all  unreduced  silver. 

8.  Wash  in  distilled  water  ;  dehydrate  ;  clear  in  xylol ;  mount 
in  balsam. 

This  method  stains  both  reticular  fibers  and  spirochetes  deep 
grayish  brownish  black,  according  to  the  degree  of  toning  which 
can  be  varied  to  taste.  With  this  method  there  is.  therefore,  no 
differentiation  from  reticulum  as  far  as  staining  efifects  are  con- 
cerned ;  and  the  recognition  of  the  spirochete  must  rest  upon  pure- 


Iv  morpholojjical  features.  I'or  an  expert  worker  with  the  or- 
i^anism  this  is  a  safe  proecdiire :  but  for  the  novice  it  would  not 
be  safe  without  control.  The  method  has,  however,  the  ,G;reat 
advantas:c  of  beini^  applicable  to  any  fixation,  economical  in  time, 
and  applicable  to  sin.u:le  sections. 

111.     Tin:  Lkvaditi  Mictiiod  .vnd  Its  .Mom  im  cat  ions. 

/.     Lcvaditi's  Method. 

The  ori.iiinal  method  of  Levaditi  gives  the  most  successful 
staining  of  the  spirochetes  of  syphilis  in  tissues.  If  the  method 
is  followed  in  the  most  painstaking  manner,  and  if  the  following 
conditions  are  observed  it  will  in  the  hands  of  an  experienced 
worker  give  most  beautiful  and  constant  results. 

1.  The  tissues  must  be  fresh,  and  fixed  immediately  after 
removal  from  the  body.  Spirochetes  rapidly  disappear  from  the 
body  after  death.  Evaporation,  cold,  excessive  moisture,  begin- 
ning putrefaction,  etc.,  all  affect  the  staining  power  of  this  or- 
ganism. In  tissues  removed  from  the  body  and  allowed  to  stand 
6-8  hours  or  more  without  fixation  the  spirochetes  are  found 
clumped,  beaded,  fragmented,  devoid  of  coils,  slightly  wavy,  etc. 

2.  The  formol  used  must  be  neutral,  free  of  tannin,  formic 
acid  or  vegetable  coloring  matter.  The  formol  solution  should  be 
made  preferably  in  a  physiologic  salt,  or  Ringer's  solution.  The 
formol  may  be  neutralized  by  adding  powdered  marble  or  calcium 
carbonate  to  the  stock  bottles. 

1.  Fix  thin  pieces  of  tissue  (3-4  mm.)  in  10  ]hm-  cent  neutral 
formol  solution  for  24  hours.  Formol-Miiller's  and  alcohol  fixa- 
tion may  also  be  used  but  the  results  with  these  fixations  are  more 
uncertain. 

2.  24  hours  in  90  per  cent   alcohol. 

3.  In  distilled  water  until  tissue  sinks. 

4.  Imjjregnation  in  incubator  in  a  1.5-3  per  cent  silver  ni- 
trate solution  for  3-6  days. 

5.  Wash  in  the  dark  in  distilled  water  for  15-30  minutes. 

6.  Reduce  for  48  hours,  in  the  dark,  at  room-temperature, 
in  a  solution  of  pyrogallic  acid  4  gms.,  40  per  cent  formol  5  cc. 
and  distilled  water  100  cc. 

7.  Wa.sh  in  distilled  water  thoroughly.  Imlxd  in  paraffin. 
Cut  very  thin  sections.  Toluidin -blue  or  Ciit-msa  may  be  used  as 
a  contrast  .stain. 

The  spirochetes  are  dark  brown  to  black  against  a  yellow 
background.    If  properly  managed  the  reticulum  will  be  yellowish 


and  not  resemble  the  spirochete  in  staining  quahty.  If  carelessly 
managed  silver  precipitates  will  be  found  around  the  borders  of 
the  block,  or  even  entirely  through  it,  and  the  reticulum  or  even 
the  entire  section  may  be  uniformly  black.  Experience  is  needed 
to  gain  perfect  control  of  the  method.  In  a  well-prepared  section 
the  black  spirochetes  contrast  well  against  the  yellow  background, 
and  no  contrast  stain  is  necessary.  In  sections  of  brain  or  spinal 
cord  a  yellow  background  is  obtained  with  greater  difficulty  be- 
cause of  the  impregnation  of  fine  neuroglia  and  nerve  fibers  by  the 
silver.  Careful  manipulation  of  the  method  can,  in  expert  hands, 
give  sections  in  which  the  fibers  and  spirochetes  are  well  differen- 
tiated. The  longer  the  tissue  is  fixed  in  formol,  the  greater  the 
impregnation  of  the  spirochetes  and  the  less  that  of  the  fibers. 
If  fairly  thick  pieces  of  tissue  (5  mm.  and  over)  are  used  the 
spirochetes  in  the  central  portion  of  such  pieces  will  be  found  to 
be  more  deeply  impregnated  than  the  neuroglia  fibers. 

2.     Levaditi's  Pyridin  Method. 

1.  Fix  thin  pieces  of  tissue  24  hours  or  longer  in  10  per 
cent   formol. 

2.  24  hours  in  95  per  cent   alcohol. 

3.  Distilled  water  until  tissue  sinks. 

4.  Impregnation  at  room-temperature  for  2-3  hours,  and  in 
incubator  at  50-55"C.  for  3-5  hours  in  the  following  solution: 

I  per  cent   silver  nitrate  solution       90  cc. 
Purest  pyridin  10  cc. 

5.  Without  washing,  transfer  directly  to  the  following: 

4  per  cent   pyrogallic  acid  solution  90  cc.  \    ^ 
Pure  acetone  10  cc.  )       ^      ' 

Purest  pyridin  15  cc. 

Reduce  in  this  solution  6-9  hours. 

6.  Wash  for  2  hours  in  several  changes  of  distilled  water, 
or  until  the  odor  of  pyridin  is  entirely  lost. 

7.  Dehydrate  in  water-free  acetone  or  alcohol,  clear  in 
xylol,  imbed  in  paraffin,  and  cut  sections  2-3  microns  thick. 

It  is  essential  that  all  solutions  should  be  absolutely  clean  and 
filtered  into  the  bottle  containing  the  tissues.  Our  experience 
with  this  method  has  been  much  less  satisfactory  than  with  the 
original  method,  so  that  we  no  longer  use  it. 

3.     Noguchi's   Modification   for   Nerve-Tissues. 

I.     Fix  brain  in  10  per  cent    formol. 
Take  pieces  5-7  mm.  thick. 


2.  I. cave  those  j>livi><  5  (l;i\s  :it  nioiu-tciiipcrature  in  the 
followinij : 

Formol    10  cc. 

Pyridin    10  cc. 

Acetone    25  cc. 

Alcohol  absolute    25  cc. 

Distilled  water   30  cc. 

3.  Wash  in  frei|uentl\'  clian.^cd  (hstillcd  \\;itor  24  hours. 

4.  .\ftcr-har<lcn  for  3  days  in  <)<)  jicr  cent  alcohol. 

5.  Wash  in  frc(|ucntly  changed  distilled  water  for  24  hours. 

6.  Iniprej^nate  in  a  1.5  per  cent  silver  nitrate  solution  in  a 
dark  flask  for  5  days  at  room-tcnii)eraturc  or  for  3  days  at  37°. 

7.  Wash  2  hours  in  distilled  water. 

8.  Reduction  in  a  4  per  cent  jnro.^aliic  aciil  solution  in  a  5 
per  cent    formol.  for  24-48  hours  at  room  temperature. 

9.  Wash  thoroughly  in  distilled  water. 

10.  8(1  per  cent  alcohol  for  24  hours. 

11.  f/)  per  cent  alcohol  for  3  days,  changing  several  times. 

12.  Ahsolute  alcohol  for  2  days. 

13.  Imhed  in  parafhn. 

Sections  should  l;e  taken  from  different  depths  of  the  block 
in  order  to  find  the  zone  in  which  there  is  the  best  differential  im- 
pregnation of  the  spirochetes  and  fibers.  In  such  areas  the  spiro- 
chetes should  be  black  against  a  yellowish  or  yellowish  brown 
background.  In  our  experience,  however,  no  better  results  have 
been  obtained  by  this  method  than  by  the  original  Lcvaditi.  pro- 
vided that  the  tissues  have  been  j)roj)crly  fixed  in  formol  and 
after-fixed  in  alcohol. 

./.     Xak'auo's  Modifnutiou  of  I.C7-aditi's  Method. 

1.  I*ix   thin   i)ieces   in    10  ])er  cent     formol    10-20   minutes 

at  3;  • 

2.  .\fter-harden  3-5  hours  in  ()$  per  cent  alcohol. 

3.  Wash  in  running  water  10  minutes,  then  10  minutes  in 
distilled  water. 

4.  Impiegnate  in  a  1.5  per  cent  silver  nitrate  solution  in 
dark  flask,  for  4-5  hours  at  50". 

5.  Reduce  in  a  4  per  cent  pyrogallic  .icid  in  5  per  cent  for- 
mol solution  for  4-10  hours  at  30. 

6.  Wash  in  water. 

7.  Imbed  in  jjaraffin. 

This  abbreviated  Lcvaditi  is  not  to  be  recommended,  as  the  re- 
sults arc  vcrv  uncertain. 
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5-     Yamaota's  Modification. 

1.  Fixed  as  desired.  Take  thin  pieces  (5  mm.),  wash  24 
hours  in  running  water,  and  i  hour  in  distilled  water. 

2.  Impregnation  in  5  per  cent  silver  nitrate  solution  48 
hours  at  37^. 

3.  Reduce  24  hours  at  37^  in  the  following  mixture  : 

Tannic  acid    i 

Pyrogallic   2 

Distilled   water    ICX) 

Change  fluid  if  it  becomes  cloudy. 

4.  Wash  I  hour  in  water. 

5.  Imbed  in  celloidin.  Counterstain  with  Loffler's  methy- 
lene blue.  Clear  in  origanum  oil.    Balsam. 

Only  the  spirochetes  are  impregnated ;  and  very  good  results 
can  be  ol3tained  by  this  method.  The  failure  at  any  time  to  obtain 
spirochetes  cannot  be  taken  as  a  positive  evidence  that  they  are 
not  present. 

6.     Eyene's  and  Sternberg's  Modification. 

1.  Thorough  fixation  in  10  per  cent  formol.  Cut  on  freez- 
ing microtome,  or  imbed  in  celloidin. 

2.  Wash  sections  in  distilled  water,  and  place  them  in  a  i 
per  cent  silver  nitrate  solution  30-35  minutes  in  the  incubator  in 
the  dark,  or  longer  at  room  temperature  in  the  dark. 

3.  Place  sections  in  the  following  until  they  become  dark 
(1-2  minutes).    Remove  before  a  precipitate  occurs: 

2.5  per  cent   silver  nitrate   10  cc. 

10  per  cent    aqueous  gelatin  (warm)    ...  10  cc. 

50  per  cent  aqueous  gum  Arabic   10  cc. 

5  per  cent   aqueous  hydroquinone   5  cc. 

Mix  well,  adding  the  hydroquinone  after  the  others  have 
been  thoroughly  mixed. 

4.  Wash  1-2  minutes  in  a  10  per  cent  aqueous  solution  of 
sodium  hyposulphite. 

5.  Wash  in  water,  dehydrate,  clear  and  mount. 

Because  of  the  excessive  precipitates  usually  produced,  this 
method  is  of  little  value  to  the  ordinary  diagnostician.  As  with 
most  of  the  silver-impregnation  methods  improvement  in  results 
follows  familiarity  with  the  method. 

Conclusion. — For  the  demonstration  of  the  Spirochacta  pal- 
lida in  tissues  the  silver-impregnation  method  of  formol-fixed  tis- 
sue according  to  the  method  of  Levaditi  offers  the  best  results, 


and  in  expert  hatuls  becoiues  an  almost  perfect  nietlioil.  It  can 
be  readily  seen  that  the  essential  features  of  the  method, — fixa- 
tion, impregnation  and  reduction, — offer  a  wide  range  of  varia- 
tion and  mollification,  and  that  the  individual  worker  will  modify 
these  factors  until  he  secures  the  results  that  to  him  seem  most 
reliable  and  satisfactory.  In  the  writer's  experience  the  follow- 
ing modification  seems  to  be  the  best  of  all : 

7.     iriVthi)i's  MoJiticalion  of  the  Lcroditi  Method. 

1.  Tissues  must  be  as  fresh  as  possible.  Fix  while  warm, 
if  possible.     Illocks  should  not  be  more  than  5  mm.  thick. 

2.  Fix  3-10  days  in  the  following: 

Sodium  chloride    0.9 

Sodium  bicarb o.oi 

Potassium  chloride  0.02 

Calcium  chloride   0.02 

Formol    10  cc. 

Distilled  water  too  cc. 

The  formol  must  be  colorless  and  free  from  tannic  acid.  A 
perfectly  neutral  10  per  cent  formol  solution  may  also  be  used 
for  fixation.  The  longer  the  formol  fixation,  the  better  the  silver- 
impregnation  will  be. 

3.  Wash  in  frequently  changed  distilled  water  24  hours. 

4.  .\fter-fixation  in  05  l)er  cent   alcohol  for  3  days. 

5.  Wash  in  frequently  changed  distilled  water  24  hours. 

C).  Impregnation  in  2  per  cent  silver  nitrate  solution,  in  the 
dark,  in  the  incubator  for  3  days. 

7.     Wash  thoroughly  in  distilled  water,  in  the  dark. 

S.  Reduce  for  4.S  hours,  in  the  dark,  at  room  temperature, 
in  the  following : 

F'yrogallic  acid   4  gm. 

Formol    5  cc. 

Distilled  water   100  cc. 

9.     Wash  thoroughly  in  distilKd   water. 

10.  8()  per  cent  alcohol  24  hours   followed  by  95  per  cent, 
and  absolute. 

11.  Imbed  in  paraffin  as  usual.     Cut  thin  sections.     Counter- 
stains  not  usefid. 

Spirochetes  are  dark  brown  to  black  against  a  pale  yellowish 
background.  If  the  method  is  carefully  followed  there  will  be  no 
precipitates.  Kspecial  attention  should  be  paid  to  thorough  wash- 
ing and  to  impregnation  and  reduction  in  the  dark. 
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I.  GELATIN.  II.  PYRALIN. 


Carl  Vernon  Weller,  M.S.,  M.D.,  Assistant  Professor  in 

Pathology,   University  op  Michigan. 
(From  the  Pathological  Laboratory  of  the  University  of  Mich-  ^' 

igan,  Ann  Arbor,  Mich.)  f 


f 


The  difificulty  in  obtaining-  suitable  cover-glasses,  especially 
those  of  the  larger  sizes,  during  the  past  year,  has  emphasized 
the  need  for  continued  search  for  a  substitute  material.  This, 
to  be  available,  must  be  a  substance  which  can  be  applied  so  as  | 

to  form  a  thin  protective  covering  over  the  section.  It  must  be, 
also,  practically  colorless,  transparent,  permanent  and  of  such 
optical  properties  as  will  permit  the  use  of  objectives  intended 
primarily  for  viewing  sections  covered  with  glass.  In  regard  to 
this  last  consideration  it  must  be  borne  in  mind  that  any  material 
which  will  permit  the  use  of  low  power  objectives  will  still  be 
very  useful  even  if  its  optical  properties  are  such  that  it  is  not 
well  adapted  to  work  beneath  an  oil  immersion  objective  or  in  } 

microphotography. 

Although  no  substitute  has  been  found  which  can  in  all  re- 
spects take  the  place  of  glass  for  covering  microscopical  sections 
the  two  materials  and  methods  presented  here  have  proven  ade- 
uate  for  certain  kinds  of  work. 

I.  Gelatin.  Very  serviceable  and  permanent  mounts  of 
microscopical  sections  can  be  made  by  Nieuwenhuyse's  modifica- 
tion of  Liesogang's  method  of  mounting  in  gelatin.  This  method, 
as  applied  to  single  unfixed  sections,  has  been  described  in  Bulletin 
No.  V  of  this.  Association.  We  have  found  it  equally  applicable 
to  parafiin  sections  handled  by  dextrin  or  molasses  fixative  ccl- 
loidin  sheet  method  or  when  fixed  to  the  slide  by  the  albumin 
method.  Its  range  of  usefulness  can  therefore  be  extended  to 
include  the  mounting  of  series  of  sections. 

*  Read  at  the  Meeting  of  the  American  Section,  International  Asso- 
ciation of  Medical  Museums,  Washington,  May  8th,  1916. 
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The  method  is  as  follows:  Tlic  sections  after  staiiiiiij;  arc 
transferred  from  water  to  a  thick  gelatin  prepared  by  so.ikinR; 
I  part  best  k^'^I'"  >"  3  l>arts  of  cold  water.  raisin;4  the  tempera- 
ture to  50  dej^rees  C  ami  tdteriiii:.  This  gelatin  solution  is  solid 
at  ordinary  temperatures  hut  is  licpiid  at  37  dej^rees  C  at  which 
tem|)crature  it  is  used.  The  sections  either  in  the  celloitlin  sheet 
or  fixctl  to  microscopical  slitles  are  left  in  the  warm  gelatin  in 
the  inculwtor  or  dryinij  oven  for  about  twenty  minutes.  If  the 
celloidin  sheet  method  is  beinij  used,  the  celloidin  should  be  cut 
into  sectitms  of  the  size  desire«l  for  mountinjx  before  beinp;  placed 
in  the  gelatin.  The  glass  slides,  thoroughly  cleaned,  are  then 
wanned  by  flaming  and  a  few  drops  of  the  li<|ui<l  gelatin  ])laced 
uiMin  each.  The  sections  are  then  placed  upon  the  slides  letting 
them  down  upon  the  glass  from  one  en<l  in  such  a  maimer  as  to 
exclude  air  bubbles.  A  few  drops  of  li(|uid  gelatin  arc  then 
placed  ii]nm  top  of  the  section  and  leveled  ofT  with  a  wartii  glass 
rod.  The  amount  to  be  used  depends  upon  the  area  to  be  cov- 
ered. With  a  gelatin  of  the  strength  indicated  above,  about  i 
cc.  is  re<|uired  for  every  5  cm.'  I'pon  cooling,  the  gelatin  becomes 
solid  and  is  then  put  in  lo'"*  formalin  for  30  minutes.  The 
pre|)arations  are  then  dried  at  a  temperature  (about  30  degrees) 
below  the  melting  ]M)int  of  the  gelatin  until  the  opaijue  moist  layer 
is  changed  into  a  hard  transparent  fihu. 

If  the  sections  have  been  fixed  to  slides  by  the  albumin  fixa- 
tive methcxl.  the  entire  pre|)aration  is  immersed  in  the  melted 
gelatin  for  the  preliminary  infdtration.  The  excess  of  gelatin  is 
then  drained  ofT  and  the  under  surface  and  margins  of  the  slide 
wijied  clean  with  gauze  dipped  in  warm  water.  A  few  drctps  of 
gelatin  may  then  be  placed  directly  over  the  section,  if  needed, 
and  leveled  with  a  glass  rod.  after  which  the  method  of  procedure 
is  the  same  as  that  for  the  celloidin  sheet  sections. 

As  Dr.  Kapjicrs  has  pointed  out.  this  method  not  only  does 
away  with  glass  covers  but  also  makes  the  use  of  alcohol,  carbol- 
xylol.  xylol  and  balsam  unnecessary.  The  absolute  freedom  from 
stickiness  even  in  the  warmest  weather  is  also  a  deci<led  advant- 
age. The  chief  disadvantage  lies  in  the  fact  that  stains  readily 
sfdubic  in  water  arc  either  removed  entirely  or  arc  diffused  by 
the  stay  in  the  ar|ueous  gelatin.  With  methylene  blue,  for  in- 
stance, this  method  cannot  be  used.  \'ery  satisfactory  results 
can  Ik:  obtaine»l  with  haemalum  and  eosin  if  the  sections  are  prop- 
erly washed  in  water  before  placing  in  gelatin  so  that  the  less 
firmly  fixed  jKirtion  of  the  eosin  is  removed.  Another  <lisadvant- 
;.;'«•  i-  fomid  in  ilu-  Irn-th  of  time  after  staining  before  the  j)rep- 
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aratioii  is  ready  for  examination,  several  hours  being  required 
for  the  drying  out  of  the  gelatin  to  the  transparent  condition.  For 
permanent  preparations,  where  large  sections,  or  series  or  groups 
of  sections  treated  as  one  in  a  celloidin  sheet,  are  to  be  mounted, 
this  application  of  Liesogang's  gelatin  method  furnishes  a  very 
acceptable  substitute  for  cover-glass  and  can  be  strongly  recom- 
mended for  that  type  of  work. 

II.  Pyralin.  In  searching  for  a  celluloid  product  possessing 
properties  which  would  permit  its  use  as  a  substitute  for  cover 
glasses,  our  attention  was  called  to  the  Pyralin  Sheeting  manu- 
factured by  the  Arlington  Company,  725  Broadway,  New  York. 
This  material  may  be  obtained  in  sheets  20  x  50  inches  in  size 
and  in  thicknesses  ranging  from  5/1000  to  30/1000  of  an  inch. 
It  is  practically  transparent  and  colorless,  save  for  a  slight  smcki- 
ness  scarcely  to  be  detected  in  the  thinner  sheets.  For  use  as  a 
substitute  for  glass  the  material  should  be  polished  on  both  sides 
so  that  it  is  necessary  to  specify  size  of  sheet,  thickness,  color 
and  finish  in  order  to  secure  the  proper  sort.  With  ordinary 
scissors,  the  sheets  may  be  cut  into  rectangular  pieces  of  the  size 
desired.  These  rectangular  pieces  of  pyralin  may  be  employed  in 
exactly  the  same  manner  as  glass  for  covering  sections,  using 
balsam  as  the  mounting  medium.  \\^ith  lower  powers  of  the  mic- 
roscope it  is  impossible  to  detect  any  difference  as  compared  with 
glass  and  even  the  oil  immersion  can  be  used  quite  successfully. 
Xylol  and  balsam  have  no  effect  upon  pyralin  and  the  slips  may 
be  wiped  off  with  xylol  and  used  repeatedly.  There  is,  of  course, 
no  loss  from  breakage  in  handling  and  cleaning,  and  the  cost  of 
covers  cut  from  pyralin  is  but  a  fraction  of  that  for  glass. 

There  is,  however,  one  important  disadvantage.  Mounts 
which  are  altogether  satisfactory  when  first  made  show  after  a 
day  or  so  a  tendency  for  the  pyralin  cover  to  curl  up  somewhat 
at  the  edges  with  a  resulting  retraction  of  the  balsam.  This  may 
be  prevented  to  some  extent  by  using  a  thick  balsam,  warming  the 
slide  before  hand  if  necessary. 

Aside  from  this  one  difficulty,  pyralin  sheeting  makes  a  very 
satisfactory  cover  material  for  sections  and  can  be  fully  recom- 
mended if  permanent  preparations  are  not  desired. 
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NOTE  ON  A  CASE  OF  COMPLETE  DEFECT  OF  LEFT 
HALF  OF  DIAPHRAGM,  ECTOPIA  OF  LIVER  IN 
LEFT  THORACIC  CAVITY    (HERNIA  DIA- 
PHRAGMATICA  SPURIA)  WITH  PRES- 
SURE ATROPHY  OF  LEFT  LUNG.* 

Au)RED  ScoTT  Warthin,  Ph.D.,  M.D. 

{Pathological  Laboratory,  University  of  Michigan,  Ann 

Arbor,  Michigan.) 

Congenital  diaphragmatic  hernias  depend  upon  defective  de- 
velopment of  the  diaphragm.  Two  forms  exist :  Hernia  dia- 
phraguiatica  vera  in  which  a  peritoneal  sac  enclosing  some  part  of 
the  abdominal  organs  projects  through  the  defect  into  the  thoracic 
cavity  ;  and  Hernia  diaphragmatic  spuria  in  which  the  ectopia  of 
the  abdominal  organs  takes  place  without  any  peritoneal  covering. 
The  latter  form  is  the  more  common,  and  occurs  usually  on  the 
left  side  in  the  membranous  portion.  The  defects  vary  greatly  in 
size,  but  are  often  large,  and  more  rarely  involve  the  entire  half 
of  the  diaphragm.  They  arise  at  the  time  of  the  separation  of 
thorax  and  abdominal  cavity.  Just  what  causes  the  disturbance 
of  development  in  the  closure  of  the  communicating  opening  be- 
tween thoracic  and  peritoneal  cavities  is  not  yet  known ;  but  it  is 
certain  that  the  development  of  the  hver  anlage  is  of  the  greatest 
importance  in  this  closure,  and  also  in  determining  the  form  and 
position  of  the  diaphragm.  Broman  ( V^erhand.  d.  anatom.  Ges. 
1902,  Bd.  XVI,  S.  9)  has,  in  particular,  emphasized  the  import- 
ance of  the  development  of  the  liver  to  that  of  the  diaphragm. 

The  following  case  of  total  absence  of  the  left  half  of  the  dia- 
phragm, with  the  left  half  of  the  thorax  completely  filled  with 
portions  of  the  abdominal  organs,  chiefly  the  verv^  large  left  lo^:e 
of  the  liver,  occurred  in  our  autopsy  service,  in  January,  1915: — 

Baby  K. — Born  at  full  term,  January  25,  191 5.  Apparently 
normal  infant,  but  respirations  could  not  be  established,  and  after 
breathing  a  few  times  the  infant  died.  Mother's  personal  and 
family  history  negative.     No  history  of  syphilis  or  of  malforma- 


*  Read  at  tlie  Meeting  of  the  American  Section  of  the  International 
Association  of  Medical  Museums,  May  8,  1916,  Washington,  D.  C. 


tions  ill  the  lainil\ .  Three  heaUhy  hvini;  chiKhtu.  l're;^naiioy 
and  conhneiuent  norinal. 

Protocol: — Female  haby.  well-tievelopeti,  51  em.  ion:^.  general 
nutrition  ijootl.  Skin  coveretl  with  vernix  caseosa.  Tape  ahout 
iinil)ilical  cord,  which  is  normal.  No  anomalies  of  exterior  of 
body.  Abundant  hair  on  head,  and  very  abundant  lanui^o  over 
upper  half  of  body.  Moderate  hypostasis.  (Meenish  brown 
meconium  comintr  from  anus. 

Abunilant  pale  yellow  panniculus.  rnihilioal  vessels  patent. 
Muscles  very  |)ale.  About  100  cc.  of  clear  yellow  tluid  in  peri- 
toneal cavity.  The  left  half  of  the  diaphraijm  is  completely  ab- 
sent :  the  left  lobe  of  the  liver,  the  splenic  flexure  of  the  colon 
and  a  portion  of  the  small  intestine  and  stomach  lie  in  the  left 
half  of  the  thorax.  The  entire  liver  is  so  rotated  towards  the  left 
that  it  lies  almost  perpendicularly,  its  lower  border  turned  to  the 
left  side  of  the  hotly  and  with  the  lar.^e  left  lobe  tillinvj  in  the 
tjreater  portion  of  the  left  thoracic  cavity.  extendin.<.j  to  the  height 
of  the  apex,  and  moulded  to  the  form  of  the  upi)cr  portion  of  the 
cavity.  The  left  lobe  is  much  larj;er  than  normal,  nearly  as  large 
as  the  ri.i,dit  one.  The  position  i)f  the  liver  is  such  that  the  groove 
occupied  by  the  round  ligament  lies  to  the  left  of  the  cnsiform 
and  about  in  the  middle  between  the  two  lobes.  The  lower  border 
of  the  right  lobe  extends  4  cm.  below  the  tij)  of  the  cnsiform  and 
5  cm.  below  the  ribs  in  the  right  nipple  line.  The  diaphragm  thins 
out  and  disappears  in  the  coronary  ligament  of  the  liver.  The 
coronary  ligament  is  unusually  long  and  membranous,  and  the 
liver  is  unusually  movable.  The  spleen  is  free,  and  lies  anteriorly 
and  below  the  splenic  llexure  of  the  colon  which  extends  into  the 
jdeural  cavity.  It  is  somewhat  larger  than  normal,  otherwise 
presents  no  notable  features.  The  intestines  show  incomplete  ro- 
tation, the  appendix  lying  just  behind  tiie  umbilicus  with  its  long 
coil  directed  outwards,  (about  normal  fifth  UKjiith  ])osition)  ;  the 
caecum  and  ascending  colon  with  the  he|)atic  flexure  of  the  trans- 
verse colon  are  crowded  into  several  sharp  folds  lying  in  the 
ei)igastric  region  under  the  edge  of  the  liver  in  front  of  the 
strMuach.  which  lies  vertically,  extenrling  upwards  into  the  thorax. 
The  left  kidtiey  lies  at  the  brim  of  the  pelvis;  the  right  one  is 
just  alK)ve  the  brim  of  the  pelvis.  I'reters  are  nf)rmal.  Adrenals 
small.     Vessels  normal. 

The  heart  lies  entirely  to  the  right  of  the  median  line:  and  is 
much  smaller  than  normal;  its  apex,  formed  by  the  left  ventricle. 
points  to  the  right.  The  vessels  are  normal.  The  thymus  is  .short 
and   I   cm.  thick  in  its  thickest  portion.      It    i^  pushed   upwards 


Pi.ATK  I.  Total  ahsiiu-c  of  Ic'ft  half  nf  .liaphrajiin :  liver  in  vortical 
position,  the  loft  lohc  nearly  tilling  the  left  thoracic  ca\  ily ;  incomplete 
rotation  of  intcstino.     l''nll-tirni  foetus. 
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towards  the  right  of  the  median  line.  The  pericardial  sac  is  at- 
tached to  the  diaphragm  to  the  right  of  the  median  line,  and  to 
the  right  of  the  coronary  ligament.  The  left  lung  is  represented 
by  two  thin  rudimentary  lobes  pressed  against  the  heart  and 
mediastinum.  The  greatest  length  of  the  left  lung  is  3  cm.,  the 
greatest  width  2.3  cm.,  and  the  greatest  thickness  about  6  mm. 
The  lower  lobe  is  transparent,  and  no  thicker  than  tissue  paper. 
The  right  lung  is  very  small  (7  cm.  long,  3  cm.  wide)  and  shows 
three  well-defined  lobes. 

A  more  minute  examination  of  the  borders  of  the  dia- 
phragmatic defect  shows  a  narrow  border  of  diaphragm  2-4  mm. 
broad,  extending  to  the  left  of  the  coronary  ligament.  This  edge 
is  smooth,  rounded,  4-5  mm.  thick,  and  firm  as  if  fibrous.  The 
liver  pressed  directly  upon  this  edge,  and  at  the  point  of  contact 
shows  some  thickening  of  its  capsule.  There  aj-e  no  evidences  of 
diaphragm  on  the  left  side  in  the  area  of  usual  attachment. 

In  conclusion,  this  case  presents  total  defect  of  the  left  half 
of  the  diaphragm,  with  a  failure  of  rotation  of  the  liver  and  part 
of  the  abdominal  organs  downward,  so  that  they  appear  as  if 
rotated  upwards  to  the  left  into  the  thoracic  cavity,  the  greater 
part  of  which  is  occupied  by  the  abnormally  large  left  lobe  which 
pressed  upon  the  left  lung,  and  pushes  the  heart  to  the  right.  An 
abnormal  development  of  the  left  lobe  with  imperfect  descent  and 
separation  of  the  liver  from  the  septum  transversum  and  failure 
of  development  or  pressure  atrophy  of  the  left  half  of  the  latter 
might  be  regarded  as  the  factors  leading  to  this  defect. 


COARCTATION  OF  THE  AORTA  WITH  PATENT 
DUCTUS  ARTERIOSUS.!  * 

Carl  Vernon  Weller,  M.S.,  M.D., 
Assistant  Professor  of  Pathology,  University  of  Michigan. 

The  heart  which  forms  the  subject  of  this  report  has  proven 
of  unusual  interest  for  it  is  a  very  good  example  of  that  small 
group  of  cases  of  coarctation  of  the  aorta  in  which  the  descending 
aorta  appears  to  be  a  direct  continuation  of  the  pulmonary  artery 
through  a  large  ductus  arteriosus,  thus  simulating,  as  far  as  the 
right  side  of  the  heart  is  concerned,  a  transposition  of  the  great 
vessels.  Associated  with  this  anomaly  and  dependent  upon  it 
there  has  been  in  this  case  a  rather  unusual  degree  of  hypertrophy 
of  the  right  ventricle  and  a  marked  chronic  passive  congestion  of 
the  liver  such  that  a  typical  nutmeg  liver  is  presented  in  a  child 
dying  at  the  age  of  twelve  days.  A  moderate  degree  of  thymic 
hyperplasia  was  also  present. 

The  mother  of  Baby  C.  is  married  and  twenty-three  years  of 
age.  Her  family  history  is  practically  negative,  as  has  been  her 
own.  It  should  be  noted,  however,  that  she  is  one  of  twins  and 
that  her  twin  sister  is  not  in  good  health.  This,  her  first  preg- 
nancy, was  normal.  She  had  entered  the  Obstetric  Ward  of  the 
University  Hospital,  service  of  Dr.  Peterson,  but  finally  decided 
to  be  confined  at  home  where  she  underwent  a  normal  delivery 
and  puerperium. 

Baby  C,  a  well  developed  male  child,  was  born  January  2, 
1916.  He  remained  apparently  well  until  the  ninth  day  when  it 
was  noted  that  he  was  not  well  and  he  was  removed  to  the 
Paediatric  Ward  of  the  University  Hospital,  in  the  service  of  Dr. 
Cowie.  A  marked  cyanosis  and  a  loud  systolic  murmur  rapidly 
developed  and  death  occurred  on  the  twelfth  day. 

At  autopsy,  the  face  showed  cyanosis  and  icterus  and  the 
conjunctivae  were  congested.    On  opening  the  thorax  the  thymus 


t  Read  at  the  Meeting  of  the  American  Section,  International  Asso- 
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was  fouiul  to  measure  '».5  cm.  in  loniith.  4.5  cm.  in  width,  ami 
1.3  cm.  in  greatest  thickness,  and  both  ri.Ljlit  and  left  lobes  pre- 
sented definite  cer\'ical  prolong^ations.  The  heart,  about  twice 
normal  size,  lay  almost  transversely,  pushing:  the  diaphragm  down 
and  presenting  its  apex  bcliind  the  lower  border  of  the  fifth  rib 
just  outside  the  left  nipple  line.  The  apex  of  the  heart  was  formed 
by  the  greatly  hypertrophied  right  ventricle  and  a  probe  intro- 
duced into  the  thoracic  aorta  passed  directly  into  this  chamber, 
so  that  at  first  glance  the  heart  gave  the  appearance  of  a  true 
dextrocardia.  There  were  numerous  sub-epicardial  and  sub- 
pleural  haemorrhages  and  a  wedge  shaped  hacmorrhagic  area  in 
the  upper  border  of  the  upper  lobe  of  the  left  lung.  Aside  from 
this  area,  the  lungs  were  air-containing  throughout,  but  showed 
a  marked  congestion  and  oedema. 

The  spleen,  firm  and  slightly  larger  than  normal,  showed  a 
marked  passive  congestion.  The  liver  was  also  markedly  con- 
gested and  mottled  purplish  and  brownish  yellow. 

Microscopical  sections  of  all  organs  showed  a  marked  passive 
congestion  but  those  of  the  liver  were  of  special  interest.  The 
changes  here  were  those  of  a  marked  nutmeg  liver.  The  central 
zones  of  the  liver  lobules  showed  marked  necrosis  and  atrophy  and 
in  some  there  was  fibroblastic  proliferation.  There  can  be  no 
doubt  that  the  chronic  passive  congestion  productive  of  these 
marked  tissue  changes  had  been  operative  previous  to  the  birth 
of  the  child. 

The  heart  from  this  case  measures  4.8  cm.  in  width,  4.2  cm. 
in  length  and  3.5  cm.  in  thickness.  The  right  ventricle  forms 
about  three-fourths  of  the  total  bulk  and  itself  measures  3.4  cm. 
in  breadth.  The  right  ventricular  wall  is  7  to  8  mm.  in  thickness 
while  the  left  measures  but  4  to  5  mm. 

As  it  emerges  from  the  heart  the  aorta  measures  7  mm.  in 
diameter.  This  trunk  gives  oflf  an  innominate  artery  6  mm.  in 
diameter  which  appears  to  be  a  direct  continuation  of  the  aorta, 
while  bending  sharply  to  the  left  a  smaller  vessel,  less  than  5  mm. 
in  diameter  represents  the  aortic  arch.  From  this  the  left  common 
carotid  and  left  subclavian  are  given  off  in  normal  order  but  are 
both  somewhat  smaller  than  the  corresponding  vessels  on  the 
right.  ne>ond  the  point  of  origin  of  the  left  subclavian  there  is  a 
portion  of  the  aortic  arch  5  mm.  in  length  and  about  4  mm.  in 
diameter.  This  enters  the  arterial  trunk  made  up  of  the  pul- 
monary artery,  the  ductus  arteriosus  and  the  descending  aorta 
sharply  at  right  angles. 

The  pulmonary  artery  is   i   cm.  in  diameter  as  it  leaves  the 


Plate  I.  Extreme  hypertrophy  and  dilatation  in  heart  showing  coarcta- 
tion of  the  arch  of  the  aorta  and  apparent  direct  continuation  of  the  pul- 
monary artery  with  the  descending  aorta  through  a  patent  ductus  arteriosus. 


Platk  II.     Heart  sliowinj,'  cf)mi)lctt'  uncorrected   trans|)()sitii)n  of  the 

arterial   trunks.     The  aorta   is   seen   arising   from   the   right   ventricle,  tlie 

pulmonary  artery   from   the   left,  and  occuijying  the   usual   position   is  the 
large,  thick-walled  ductus  arteriosus. 


heart.  The  ductus  arteriosus  measures  6  mm.  in  diameter  and  this 
lumen  is  but  sHghtly  increased  after  the  portion  of  the  vessel  cor- 
responding to  the  true  aorta  is  reached. 

This  specimen  illustrates  remarkably  well  the  apparent  direct 
continuation  of  the  pulmonary  artery  with  the  descending  aorta 
through  the  ductus  arteriosus  in  a  certain  proportion  of  the  cases 
which  show  some  coarctation  of  the  aorta  in  the  region  of  the 
isthmus. 


COMPLETE    UNCORRECTED    TRANSPOSITION    OF 

GREAT  VESSELS  WITHOUT  DEFECT  IN  THE 

VENTRICULAR  SEPTUM.* 

Carl  Vernon  Weller,  M.S.,  M.D., 
Assistant  Professor  of  Pathology,  University  of  Michigan. 

Transposition  of  the  great  arterial  trunks  continues  to  be 
one  of  the  most  interesting  of  the  congenital  cardiac  lesions. 
The  great  variety  in  respect  to  both  type  and  degree  which  the 
condition  may  present,  the  interesting  developmental  problems  in- 
volved and  the  disproportion  so  often  noted  between  the  marked 
circulatory  disturbance  and  the  relative  absence  (in  many  cases) 
of  physical  signs  have  served  to  maintain  and  stimulate  this 
interest. 

The  heart  which  is  here  described  as  falling  in  this  group  is 
that  of  a  male  child,  Baby  X.,  five  weeks'  old.  The  family  his- 
tory disclosed  certain  hereditary  stigmata.  The  child  was  born 
at  term,  well  nourished,  and  without  external  anomalies.  In  the 
course  of  a  few  weeks  a  very  marked  cyanosis  developed  and  a 
loud  systolic  murmur  was  heard.  The  child's  condition  grew 
rapidly  worse,  the  clinical  picture  was  dominated  by  the  cyanosis 
and  in  the  last  few  days  life  was  sustained  only  by  artificial  res- 
piration and  the  administration  of  oxygen. 

At  autopsy  the  child  still  showed  the  marked  cyanosis.  The 
head  had  a  somewhat  hydrocephalic  appearance.  The  fontanelles 
were  large  and  all  the  sutures  gaping,  with  cranial  asymmetry  of 
the  frontal  region.  The  increase  in  intra-cranial  pressure  was 
shown  also  by  the  marked  flattening  of  the  convolutions.  The 
ventricles,  however,  were  small  and  the  explanation  of  the  in- 
creased pressure  was  found  in  the  marked  cerebral  and  cerebellar 
congestion  and  oedema. 

The  thymus  was  of  normal  size.  The  liver,  purplish  brown 
in  color,  extended  three  centimeters  below  the  rib  margin.  The 
spleen  was  slightly  enlarged  and  dark  purple  in  color.  The  blad- 
der was  greatly  distended,  the  urachus  obliterated  and.  the  umbil- 

*From  the  Pathological  Laboratory  of  the  University  of  Michigan. 


ical  ve>sels  sliuwed  nearly  c(»ni])lcto  obliteration.  Ilydrocclc  in 
left  side  of  scrotum. 

The  liin.q;s  and  heart  were  removed  to.^ether  as  a  s^ross  speci- 
men. The  visceral  pleura  was  dotted  everywhere  with  small  sub- 
serous haemorrhaijes,  averasjini^  3  mm.  in  diameter.  Fewer 
petechiae  were  found  in  the  tissues  about  tlic  thymus  and  in  the 
adventitia  of  tlue  great  vessels. 

The  heart  measures  5.5  cm.  in  length  and  somewhat  more 
than  that  in  breadth  because  of  the  enormous  distension  of  the 
right  auricle  which  was  filled  with  cruor.  The  cardiac  apex  is 
formed  jointly  by  the  ventricles  which  are  of  approximately  the 
same  size  and  thickness  of  wall,  the  left  ventricular  wall  measur- 
ing 6  mm.  and  the  right  5  mm.  Given  off  from  the  ventricles 
are  two  large  arterial  trunks  having  at  their  origin  approximately 
the  normal  relationships  of  aorta  and  pulmonary  artery.  That  is 
to  say,  the  vessel  from  the  right  ventricle  arises  in  front  and  some- 
what to  the  left  of  the  one  from  the  left  ventricle.  However  the 
right  ventricular  trunk  ascends  anteriorly  and  passes  directly  into 
the  aortic  arch  where  the  br^inches  are  given  oflf  in  the  normal 
order.  The  left  ventricular  trunk  passes  directly  backward  to 
give  oflF  the  pulmonary  branches.  These  trunks  are  both  of  good 
size  and  of  the  two  the  systemic  aorta  has  the  thicker  and  firmer 
wall,  although  this  difiference  is  not  marked.  In  both  cases  the 
arterial  orifice  is  guarded  by  three  cusps  which  do  not  show  the 
anomalous  development  often  found  in  these  cases.  As  is  true  in 
all  cases  of  comijlete  transposition  the  non-coronary  cusp  at  the 
aortic  orifice  is  the  anterior  one.  This  serves  as  a  convenient  means 
of  estimating  the  extent  to  which  rotation  of  the  aortic  septum  has 
failed  to  take  place,  this  position  of  the  non-coronary  cusp  diamet- 
rically opposite  the  normal  indicating  a  fault  of  180''  in  rotation. 

The  ventricles  are  not  reversed.  The  right  ventricle  receives 
caval  blood  and  the  left  ventricle  pulmonary  blood.  The  condi- 
tion is  therefore  incompatible  with  post-foetal  life  unless  there 
is  a  persistence  of  either  the  foramen  ovale  or  the  ductus  Botalli 
on  the  one  hand  or  anomalous  communications  between  the  right 
and  left  hearts  such  as  perforate  ventricular  septum  on  the  other. 
In  this  case  the  foramen  ovale  is  patent  only  to  the  extent  of 
admitting  a  slate  pencil,  the  opening  being  no  larger  than  often 
found  in  the  normal  infant  at  five  weeks  and  is,  moreover,  well 
covered  by  the  valvula  foraminis  ovalis.  It  .seems  unlikely  that 
there  was  much  interchange  of  l)lood  through  this  opening  during 
the  last  few  weeks  of  life. 

The  ductus  Botalli  i*-  -till  p;itcnt  but  the  oiK-niii'^'  is  so  small 
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that  it  admits  only  a  fine  probe.  From  without  the  ductus  appears 
nearly  twice  normal  size  and  its  wall  is  greatly  thickened.  It  is 
evident  that  the  normally  occurring  obliterative  changes  have  been 
actively  operative  here. 

The  clinical  picture  presented  by  this  case  can  be  fully  ex- 
plained in  the  light  of  the  progressive  obliteration  of  the  ductus 
arteriosus.  The  early  period  during  which  the  child  was  in  rela- 
tively good  health  was  possible  because  of  a  free  passage  of  blood 
through  the  widely  open  ductus.  With  the  progressive  oblitera- 
tion the  aeration  of  the  blood  of  the  systemic  circulation  became 
less  and  less  perfect  and  the  cyanosis  progressively  more  intense. 
The  systolic  murmur,  likewise,  can  best  be  explained  as  having 
its  origin  in  the  ductus  arteriosus. 

From  the  standpoint  of  congenital  cardiac  disease,  the  lesion 
presented  by  this  case  must  be  classified  as  a  complete  ( i8o 
degree)  uncorrected  transposition  of  the  great  arterial  trunks, 
without  perforation  of  the  ventricular  septum,  without  unusual 
patency  of  the  foramen  ovale  and  with  the  fatal  outcome  precipi- 
tated as  a  result  of  the  physiological  obliteration  of  the  ductus 
arteriosus. 
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TUBERCLE      BACILLI      IN    'THE      HEART      CLOTS      IN 

ACUTE     MILIARY     TUBERCULOSIS     COMPLICATING 

CHRONIC     LYMPHATIC-MYELOGENOUS 

LEUKEMIA 

Robert    R.     Dieterle 

From  the  Pathological  Laboratory   of  the   University   of  Michigan,  Ann  Arbor 

It  has  been  shown  by  Wilson^  that  tubercle  bacilH  can  be  demon- 
strated in  stained,  sections  of  blood  and  clots  obtained  at  autopsy  from 
the  heart  and  great  vessels  of  a  case  of  acute  miliary  tuberculosis,  but 
that,  as  already  borne  out  by  the  clinical  attempts  to  demonstrate 
tubercle  bacilli  in  the  blood  by  means  of  stained  smears,  culture,  and 
animal  inoculation,  the  number  of  bacilli  in  the  circulating  blood  at 
any  given  moment  is  too  small  to  be  of  any  practical  diagnostic  value. 
The  wide-spread  dissemination  of  the  lesions  in  the  case  studied,  occur- 
ring as  they  did  even  in  the  bone  marrow,  and  the  very  early  stage 
(thromboses  and  focal  necroses)  of  many  of  the  lesions  would ''seem 
to  make  it  a  case  in  which  the  maximal  number  of  bacilli  might  be 
found  in  the  blood  stream.  That  so  few  (4  bacilli  in  one-tenth  of  the 
heart  clots)  were  found  in  the  heart  blood  at  any  given  moment  cannot 
be  taken  as  an  absolute  index  of  the  number  of  tubercle  bacilli  entering 
the  blood  stream  from  a  primary  focus.  Rather  may  it  show,  what  we 
already  know  experimentally,  that  tubercle  bacilli  entering  the  blood 
stream  quickly  disappear  from  the  circulating  blood.  The  clots  and 
blood  in  the  great  veins  and  right  heart  should  contain  few  bacilli,  as 
they  have  dropped  out  of  the  blood  during  its  arterial  and  capillary 
circulation.  It  is  possible  that  in  an  ordinary  case  all  the  tubercle 
bacilli  entering  the  pulmonary  veins  from  a  primary  bronchial-gland 
focus,  and  passing  into  the  arterial  blood,  might  disappear  from  the 
venous  blood  by  the  time  it  reached  the  right  heart.  That  this  did  not 
take  place  in  the  case  described  is  demonstrated  by  the  presence  of 
bacilli  in  the  right  auricular  clot,  and  the  numerous  tuberculous  thrombi 
and  hematogenous  tubercles  in  the  pulmonary  vessels.  Her  estimate 
of  the  number  of  bacilli  contained  in  the  circulating  blood  is  based 
solely  on  the  number  left  in  the  venous  blood  after  its  return  to  the 

1  Jour.   Infect.   Dis.,   1916,   19,  p.   260. 
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heart.  The  small  number  i)f  Ivicilli  found  tlicre  is  more  an  index  of 
the  number  dropping  out  of  the  blood  stream  than  of  the  number 
entering  it. 

A  better  estimate  of  the  degree  of  bacillemia  in  tuberculosis  would 
l>e  the  examination  of  arterial  blood  and  clots.  Usually,  however,  the 
left  ventricle  and  aorta  are  empty  at  autopsy,  and  the  left  auricle  con- 
tains but  a  small  amount  of  clot  or  blood.  The  problem  can  be 
approached,  however,  by  the  study  of  the  bacillary  content  of  the  right 
heart  in  cases  of  miliary  tuberculosis  in  which  the  primary  focus  is  on 
the  venous  side  of  the  circulation,  as  for  instance  in  the  cervical  or 
mesenteric  lymph  nodes.  We  have  recently  had  iii  this  laboratory  such 
a  case,  with  primary  tuberculosis  of  the  cervical  lymph  nodes  and  an 
even  more  widely  disseminated  miliary  tuberculosis  (skin,  endocar- 
dium) than  in  Wilson's  case,  with  lesions  in  the  same  early  stage.  The 
case  was  one  of  chronic  lymphatic-myelogenous  leukemia  with  sec- 
ondary tuberculosis. 

The    Case 

A  stationary  eiiKincer.  aged  50  years,  entered  the  clinic  witli  a  history  of 
progressive  enlargement  of  cervical  lymph  glands.  On  Sept.  10,  1915,  an 
enlarged  cervical  gland  was  removed  and  sent  to  this  laboratory  for  pathologic 
examination.  Sections  showed  a  lymphoid  (aleukemic)  hyperplasia  strewn  with 
young  epithelioid  noncaseating  tubercles.  During  his  stay  in  tlic  hospital,  up 
to  his  death  on  Oct.  11,  1915,  a  rapidly  increasing  number  of  white  cells  in 
the  blood  was  observed;  so  that  the  final  clinical  diagnosis  was  given  as  acute 
miliary  tuberculosis  with   acute  leukemia. 

The  pathological  diagnosis  follows:  Chronic  lymphatic  (mixed  lymphatic- 
myelogenous)  leukemia;  primary  tuberculosis  of  cervical  glands;  acute  miliary 
tuberculosis  of  all  organs,  including  skin ;  endocardial  tubercles ;  multiple 
lymphomata  of  kidneys  and  liver;  leukemic  infiltrations  of  gallbladder  and 
intestine;  Roentgen-ray  pigmentation  of  skin  and  atrophy  of  testes;  chronic 
parenchymatous   nephritis ;   chronic   catarrhal   gastritis ;   bronchopneumonia. 

The  marked  lymphoid  hyperplasia  of  lymph  glands,  particularly  the  cervical, 
the  thickening  of  the  capsule,  the  hyperplasia  of  the  stroma  and  the  peri- 
glandular infiltrations,  the  liyi)erplasia  of  the  spleen  and  the  bone  marrow,  the 
presence  of  lymphomata  and  leukemic  infiltrations  througlioul  tlie  body— all 
indicate  a  chronic  leukemic  process.  The  early  stage  of  the  tuberculous  lesions 
shows  a  later  secondary  infection  beginning  in  the  cervical  glands  and  thence 
spreading  by  both  hematogenous  and  lymphogenous  metastases  tliroughoiit  the 
body.  The  small  number  of  leukocytes  in  tlie  circulating  blood  when  the 
patient  was  first  examined,  could  be  explained  as  the  result  of  a  decrease 
caused  by  acute  tuberculous  infection  (aleukemic  stage).  The  increase  in  the 
number  of  leukocytes  observed  during  the  patient's  stay  in  the  hospital  may 
be  interpreted  as  a  change  from  the  aleukemic  to  the  former  leukemic  condi- 
tion, induced  by  the  acute  infection. 

The  right  auricle  and  ventricle  were  dilated  and  partly  filled  with  soft 
leukemic  clots  (chicken-fat  clots),  90  c.c.  in  amount  in  all.  Sixty  cubic  centi- 
meters of  the  clot  were  fixed  in  alcohol  and  30  c.c.  in   formol.     A  portion  of 
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the  alcohol-fixed  clot,  measuring  9  by  6  by  0.45  mm.  (24.3  c.mm.),  was  imbedded 
in  paraffin,  and  cut  into  60  sections,  7.5  microns  each  in  thickness.  These 
sections  were  floated  onto  warm  carbolfuchsin.  stained,  decolorized,  and  washed 
without  removing  the  paraffin,  then  floated  onto  slides,  dried,  the  paraffin 
removed  by  warming  and  applying  xylol,  and  the  sections  finally  mounted  in 
balsam. 

The  60  stained  sections  were  thoroughly  studied  in  all  parts  on  a 
movable  stage.  Only  absolutely  typical  and  unquestioned  tubercle 
bacilli  were  counted.  The  fact  that  the  clots  were  leukemic,  made  up 
almost  entirely  of  white  cells,  with  but  few  red  cells  and  these  hemo- 
lyzed  by  the  alcohol  fixation,  made  the  search  for  tubercle  bacilli  much 
easier  than  was  the  case  in  formol-fixed  clots.  By  means  of  the  mov- 
able stage  one  slide  could  be  thoroughly  examined  in  1  hour;  60  full 
hours  were  given  to  the  examination  of  the  60  slides.  Four  absolutely 
typical  tubercle  bacilli  were  found  which  by  size,  morphology,  and 
staining  were  identified  beyond  question;  also  15  suspicious  fragments, 
which  were  disregarded.  The  sections  were  well  stained,  contained 
little  dirt,  and  few  acid-resisting  crystalline  structures  were  to  be  seen. 
The  4  bacilli  were  in  the  focal  plane  of  the  section  between  the  white 
cells,  and  could  not  have  been  technical  artefacts  or  acid-resisting 
bacilli  from  water  or  air.  They  must  have  existed  in  the  blood  clot  at 
the  time  of  its  formation.  The  portion  of  clot  examined  represented 
0.027%  of  the  entire  clot  obtained  from  the  heart.  An  estimate  of  the 
number  of  bacilli  occurring  in  the  entire  clot,  should  this  ratio  of  occur- 
rence persist  throughout,  would  give  14,815  bacilli  for  the  entire  clot. 
Such  a  calculation,  however,  does  not  sufficiently  consider  the  laws  of 
chance,  and  must  not  be  too  strongly  heeded.  The  fact  remains  that  in 
a  case  of  acute  miliary  tuberculosis  4  tubercle  bacilli  to  60  slides,  or  1 
to  15,  were  found  in  the  venous  blood  of  the  right  heart.  This  propor- 
tion, which  is  not  uncommon  in  sputum  examinations  in  incipient  cases 
of  pulmonary  tuberculosis,  or  in  examinations  of  urinary  sediments, 
is  not  considered  insignificant  as  a  clinical  diagnostic  effort  in  such 
conditions. 

Tubercle  bacillemia  is  a  common,  if  not  universal,  occurrence  in 
cases  of  tuberculosis.  Can  it  be  demonstrated  in  blood  drawn  from 
the  living  patient?  Probably  only  by  examination  of  many  slides,  a 
laborious  undertaking,  perhaps  more  laborious  and  time-consuming 
than  the  examination  of  sputum  and  urinary  smears  in  cases  of  sus- 
pected incipient  pulmonary  and  renal  tuberculosis,  but  nevertheless 
worth  while  in  many  cases.  The  examination  of  blood  taken  from  the 
living  patient  will  probably  give  results  more   frequently  in  cases  in 
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which  the  primary  focus  is  in  the  lutitjs  or  bronchial  nodes;  while  in  the 
cadaver  the  heart  blood  of  the  right  side  will  contain  more  bacilli  in 
those  cases  in  which  the  primary  lesion  is  giving  off  bacilli  to  the  venous 
circulation.  The  report  of  Brandes-  on  the  examination  of  blood  from 
40  cases  of  surgical  tuberculosis  with  positive  results  in  45%  of  these 
cases  (5  c.c.  of  blood  treated  by  the  Schnitter-Uhlenhuth  antiformin 
method^  strengthens  the  belief  that  the  attempt  may  not  be  as  difficult 
as  it  now  seems.  A  suggested  improvement  consists  in  imbedding  in 
paraffin  the  sediment  obtained  by  the  antifomiin  method  (decantation 
method  of  paraffin  imbedding,  as  for  blood),  and  the  examination  of 
the  stained  sections  rather  than  smears.  Thus  some  of  the  technical 
artefacts  would  be  avoided  and  labor  saved. 

=  Deutsch.   med.   Wchnschr.,   1913,  39.  p.    1137. 
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A  study  of  the  literature  on  the  subject  of  the  presence  of  tubercle 
bacilli  in  the  blood  of  tuberculous  patients  reveals  much  conflict  both  in 
opinion  and  in  experimental  evidence.  That  tubercle  bacilli  enter  the 
blood  vessels  and  are  generalized  by  means  of  the  circulating  blood  is 
of  course  unquestioned;  but  to  what  extent  this  generalization  takes 
place  is  still  unsettled.  Is  the  bacillemia  in  tuberculosis  continuous 
enough  or  so  marked  that  it  can  be  demonstrated  and  utilized  as  a 
means  of  diagnosis?  Particularly  in  acute  miliary  tuberculosis  are  the 
bacilli  likely  to  be  found  in  the  circulating  blood ;  and  the  demonstra- 
tion of  their  presence  there  would  be  of  practical  importance  in  the 
diagnosis  of  early  doubtful  cases.  Most  experimental  evidence  Indi- 
cates, however,  that  at  no  time  is  the  bacillemia  sufficient  to  have  any 
diagnostic  worth. 

The  many  attempts  to  demonstrate  tubercle  bacilli  in  blood  smears  have 
ranged  in  result  from  the  extravagant  claims  of  Rosenberger,^  since  shown  to 
rest  on  technical  error,  to  the  almost  universally  negative  findings  at  the  hands 
of  numerous  workers.  Efforts  to  obtain  the  bacilli  from  the  blood  by  culture 
or  by  animal  inoculation  have  likewise  given  chiefly  negative  results.  Berge- 
ron" secured  3  positive  cultures;  and  Faber'  was  successful  in  cultivating  the 
organisms  from  blood  taken  at  autopsy  in  1  case  of  miliary  tuberculosis.  Recent 
investigators  (Berry,*  KesseP)  have  also  failed  to  demonstrate  the  presence  of 
tubercle  bacilli  in  the  blood  of  advanced  cases  of  pulmonary  tuberculosis,  either 
by  smears,  culture  directly  from  the  blood,  or  by  animal  inoculations.  Much 
more  successful  has  been  the  demonstration  of  tubercle  bacilli  in  the  placental 
blood  of  placentas  from  mothers  suffer  ing  either  with  acute  miliary  or  chronic 
pulmonary  tuberculosis  (Norris°  and  others).  The  not  infrequent  occurrence 
of  placental  tuberculosis  in  cases  of  slight  latent  pulmonary  tuberculosis  of  the 
mother  (3  cases  reported  from  this  laboratory  by  Warthin^  and  Weller')  would 

'  Am.   Jour.   Med.   Sc,   1909,   137,  p.   267. 

=  Presse  med.,  1905,  13,  p.   129. 

'  Jour.  Am.   Med.  Assn.,   1914,  63,  pp.   1656-1658. 

*  Jour.  Infect.  Dis.,  1914,  14,  p.   162. 

'  Am.  Jour.  Med.  Sc,  1915,  ISO,  p.  277. 

«  Tr.  Am.  Gynec.   Soc,   1914,  39,  p.  452. 

^  Jour.  Am.  Med.  Assn.,   1913,  61,  p.  1951 

«  Arch.   Int.  Med.,  1916,   17,  p.  509. 
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tend  to  show  the  occasional  entrance  of  tubercle  bacilli  into  the  blood  stream 
from  slight  and  apparently  latent  lesions,  and  that  in  pregnant  women  such 
bacilli  are  more  likely  to  fall  out  of  the  circulation  into  the  intervillous  spaces 
of  the  placenta  than  in  any  other  organ. 

One  other  method  of  deteniiiniiig  the  presence  of  tubercle  bacilli 
in  the  blood  after  death,  not  yet  reported  in  the  literature  on  tubercle 
bacillcmia.  is  the  examination  of  the  postmortem  clots  in  the  heart  and 
great  vessels  by  means  of  stained  sections.  This  methoil  would  at 
least  give  a  definite  idea  of  the  number  of  tubercle  bacilli  in  the  heart 
blood  at  time  of  death.  At  Dr.  Warthin's  suggestion  I  have  attempted 
to  make  such  an  estimation  on  blood  clots  from  the  heart  in  a  case  of 
generalized  miliary  tuberculosis  in  which  the  dissemination  was 
extreme  and  the  tubercles  relatively  young." 

The  Case 

A  housewife,  aged  52  years,  with  negative  family  history  as  regards  tuber- 
culosis, became  ill  about  Oct.  21.  1914,  with  a  feeling  of  unusual  fatigue,  fever 
and  slight  chilly  sensations,  increasing  toxemia,  rapidly  progressing  anemia, 
weakness.  an<l  dyspnea,  without  any  signs  of  localized  disease.  Death  took 
place  on  Xov.  29. 

The  gross  and  microscopic  examinations  at  the  autopsy  furnislied  the  fol- 
lowing pathologic  diagnosis:  Primary  tuberculosis  of  bronchial  nodes  with  sec- 
ondary pyogenic  infection;  cold  abscesses  in  broncliial  nodes  with  rupture  into 
pulmonary  vein ;  healed  tubercle  in  right  lung ;  miliary  focal  tuberculous  necro- 
ses in  lungs,  liver,  spleen,  and  bone  marrow ;  older  miliary  tubercles  in  kidney ; 
colonies  of  tubercle  bacilli  in  myocardium;  multiple  thromboses  (tuberculous) 
in  pulmonary  veins,  portal  vein,  and  ovarian  plexus;  exhaustion  of  bone  inar- 
row;  secondary  anemia;  gravis  aplastica ;  fatty  degeneration  of  heart  and 
liver;  chronic  fibroid  salpingitis.  Tubercle  bacilli  in  large  colonies  in  the  focal 
necroses. 

If  ttiberde  bacilli  ever  exist  in  the  circulating  blood  in  large  num- 
bers, this  case  would  seem  to  be  favorable  to  such  a  condition,  because 
of  the  early  stage  of  the  tubercles,  the  lesion  o|)ening  into  a  ])ulmonary 
vein,  the  wide  dissemination  of  the  lesions,  and  the  apparently  progres- 
sive entrance  of  bacilli  into  the  circulation  as  shown  by  the  varied 
picture  of  the  tuberculous  foci  ranging  from  thromboses,  coagulation 
and  caseation  focal  necroses,  to  fully  develope<l  epithelioid  tubercles. 

The  white  clots  and  blood  found  in  the  right  side  of  the  heart  were  fixed 
in  mercuric  chlorid,  carefully  washed,  and  imbedded  in  paraffin.  The  sections 
were  floated  onto  warm  carbolfuchsin  without  removal  of  the  paraffin,  decol- 
orized, and  counterslained  with  methylene  blue,  washed,  dried  on  the  slide, 
the  paraffin  removed  by  warming  and  the  use  of  xylol,  and  the  sections  mounted 
in  balsam.     These   stained   sections   were  then  carefully  searched    for   tubercle 
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bacilli.  In  all,  about  one-tenth  of  the  entire  mass  of  clot  and  blood  obtained 
from  the  heart  (chiefly  white  clots  from  the  right  auricle)  was  examined  in 
this  manner.  Only  4  typical  slender  and  beaded  acidfast  bacilli  were  found  in 
the  blood-clot  sections.  Sections  of  the  tuberculous  lesions  in  the  organs 
stained  in  the  same  manner  showed  the  presence  of  similar  acidfast  bacilli  in 
enormous  numbers  in  the   focal  necroses. 

If  the  Other  nine-tenths  of  the  heart  blood  and  clot  not  examined 
contained  tubercle  bacilli  in  the  same  proportion  as  the  one-tenth 
examined,  then  the  entire  number  contained  in  the  heart  blood  at  time 
of  death  would  be  40  or  less.  In  this  case,  as  the  disease  was  in  a 
most  acute  and  severe  form  and  the  organisms  were  being  generalized 
throughout  the  body  in  large  numbers,  the  number  of  bacilli  found  in 
the  blood  at  any  given  moment  would  have  to  be  relatively  small,  and 
the  chances  for  demonstrating  their  presence  by  stained  smears,  cul- 
tures, or  animal  inoculation  could  not  be  very  favorable.  In  milder 
cases,  and  in  cases  of  chronic  pulmonary  tuberculosis,  the  chances 
for  such  a  diagnostic  demonstration  of  the  bacilli  in  the  circulating 
blood  would  seem  to  be  very  small  indeed. 
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CYLINDROMA,  characterized  by  hya- 
line formations  of  typical  arrange- 
ment, has  been  described  in  the  text- 
books as  having  the  following  clinical 
characteristics:  It  is  located  about  the  head, 
especially  about  the  orbit,  the  salivary  glands, 
nose,  antrum  of  Highmore.  and  the  mucous 
membranes  of  the  cheek  and  gums.  Its 
growth  is  slow,  recurrences  are  frequent, 
but  there  are  no  metastases.  Except  for 
some  forms  described  that  seem  to  include  a 
distinctly  sarcomatous  element,  the  tumor 
seems  to  be  relatively  benign.  Some  con- 
fusion exists  from  the  fact  that  some  quite 
different  tumor  forms  have  displayed  some  of 
the  same  hyaline  characteristics,  and  also 
because  of  the  lack  of  agreement  in  defining 
the  term  cylindroma  and  endothehoma. 

Several  cases  that  may  be  described  under 
the  title  cyhndroma  have  been  discussed  in  the 
literature.  In  general  the  majority  of  ob- 
servers have  classed  the  growth  as  an  endo- 
thelial form  of  connective-tissue  tumor.  Some 
difference  of  opinion  exists  even  on  this  point, 
some  men  choosing  to  explain  the  hyaline 
structure  to  be  described  later  as  a  product 
of  mature  connective-tissue  elements.  Others 
like  Lubarsch  (i)  believe  the  form  originates, 
not  from  the  endothelial  but  from  the  peri- 
thehal  cells  of  the  blood  and  lymph-vessels. 
The  most  widely  held  opinion  is,  however, 
that  the  tumor  is  an  overgrowth  of  endothe- 
lium lining  lymph  and  blood-vessels,  and  that 
the  hyaline  so  generally  described  is  either 
a  degeneration  product  or  a  secretion  product 
of  these  cells.  This  latter  point  has  not  been 
so  widely  discussed. 

In  191 2,  Dr.  Oberlin  (2),  in  a  concise  and 
thorough  review  of  the  cylindroma  question, 
reported  three  cases  from  this  laboratory 
which  she  described  as  cylindromata.  In 
that  report  she  considered  all  the  literature  to 
date  stating  the  prevailing  theories  of  origin, 
development,  and  classification  of  this  rela- 


tively rare  form.  Two  of  the  three  cases 
which  she  reports  came  from  the  head  with  a 
history  of  15  to  30  years  growth.  These  sht 
describes  as  endotheliomata.  The  third  case 
from  the  uterus,  of  rapid  growth,  exhibits  a 
mixed  type  with  a  sarcomatous  element. 
In  1914,  Baumgartner  (3)  in  discussing  "la 
pathogenie  du  cylindrome"  takes  this  view: 
that  the  cylindroma  is  a  mixed  tumor  con- 
sisting of  epithelial  and  mucoid  element^ 
existing  side  by  side  and  with  a  predominance 
of  the  mucoid  material.  A  further  discussion 
of  his  views  will  be  considered  later  in  this 
report. 

The  especial  interest  attached  to  the  two 
cases  in  hand  is  the  fact  that  in  all  cases 
described  in  the  literature  to  date,  none  has 
been  mentioned  as  coming  from  the  tongue. 
Both  tumors  were  received  at  the  Pathological 
Laboratory  of  the  University  of  Michigan 
within  a  period  of  less  than  two  months  and 
present  nearly  identical  features. 

Case  I  (4)  must  be  discussed  only  in  the 
light  of  its  microscopical  appearance  as  no 
history  was  obtainable.  Case  2  (5)  occurred 
in  a  woman,  age  30.  Two  years  previous  it 
began  as  a  thickening  on  the  right  dorsum  of 
the  tongue.  It  grew  slowly  until  about  three 
months  before  removal  at  which  time  it  be- 
came painful  and  grew  more  rapidly.  No 
adenopathy  occurred  with  the  growth  and  it 
was  removed  entire  with  its  capsule. 

In  the  gross.  Case  i  appeared  somewhat 
bilobed  with  a  dimension  of  about  eight  milli- 
meters, in  its  two  smaller  diameters  and  twelve 
in  its  greatest  dimension.  Case  2  was  some- 
what larger  and  existed  as  a  single  mass. 
Neither  of  the  tumors  was  received  in  fresh 
enough  state  to  express  the  hyaline  tubes  as 
has  been  described  by  some  authors.  Both 
tumors  gave  the  hyaline  glassy  appearance 
usually  described  in  the  section  of  such 
growths,  the  descriptive  name  cylindroma 
coming  obviously  from  the  appearance  of  the 
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hyaline  cylinders  and  balls  on  section  in  the 
gross. 

Microscopically,  the  specimens  present 
the  following  features:  Enclosed  within  a 
thin  but  quite  definite  connective  tissue  cap- 
sule within  the  muscle  of  the  tongue,  is  to 
bo  seen  the  characteristic  arrangement  of 
curxetl  and  twisttxl  hyaline  strands,  which. 
in  serial  section  would  form  the  cylinders  and 
knobs  des^rilx*d  in  the  gross.  In  some  parts 
of  the  tumor  the  hyaline  patches  are  .seen  to 
include  small  nests  and  cords  of  cells  which 
appear  to  he  of  the  enilothelial  tyj)e — flat 
with  roundeil  and  ellipsoidal  nucleii  contain- 
ing in  si>me.  apparently  the  most  recently 
fomietl  cells,  a  rather  limited  amount  of 
chromatin  material.  These  cells  vary  quite 
markeilly  in  size,  averaging  somewhat  larger 
than  the  endothelial  cells  lining  normal  lynijih 
spaces.  The  s;ime  tyjx-  of  cells  is  noticed  in 
greater  abundance  arranged  in  nests  and 
cords  e.xtending  between  the  hyaline  cylinders. 
The  somewhat  radial  arrangement  of  these 
cells  in  reference  to  the  hyaline  cords  is  due, 
I  believe,  to  contraction  of  this  latter  sub- 
stance. A  noteworthy  feature  is  that  the 
hyaline  areas  are  almost  exclusively  bounded 
by  these  cells,  suggesting  the  origin  of  the 
hyaline.  A  much  less  con.spicuous  element 
is  the  mature  connective-tissue  cell,  which. 
with  some  small  blocxl  and  lymph-vessels 
-ser\es  to  make  up  the  rest  of  the  tumor. 
Special  staining  by  Kresyl-Kcht-\'iolett  gives 
no  staining  reaction  for  amyloid  or  mucin. 
Van  (iieson's  stain  gives  the  deej)  rose-red 
reaction  characteristic  of  connective-tissue 
hyaline  to  the  non-cellular  glassy,  material, 
and  no  reaction  for  mucin  is  obtainable. 

Under  higher  magnification,  certain  quite 
distinct  markings  within  the  hyaline  material 
suggest  the  outline  of  large  flat  cells  from 
which  the  nucleus  has  degenerated.  This 
conceptii>n  is  further  substantiated  by  find- 
ing here  an<l  there  a  definite  cell  inclusion 
within  the  hyaline,  showing  the  complete  cell 
outline  but  with  the  space  vacuolated  and 
a  contracted  pyknotic  nucleus  at  one  side. 
By  careful  search  such  cells  are  seen  in  all 
stages  of  disintegration,  even  to  the  point 
where  the  nucleus  has  lost  its  contour  anrl 
onlv  a  remnant  of  chromatin  remainN  within 


a  cell  boundary.  This  same  cell  ma\  show 
an  imjierfect  wall  and  may  enclose  wlial  ap- 
l>ears  to  be  a  beginning  infiltration  with  the 
hyaline  which  I  assume  to  he  a  seiretioii  of 
this  or  other  cells  about  it. 

The  connective-tissue  elements  in  both  the 
tumors  at  hand  show  a  marked  hyaline  degen- 
eration, but  it  is  (|uite  impossible  to  trace  the 
relatit)n  of  this  tissue  to  the  hyaline  of  the 
cords.  The  tumors  show  some  small  blood 
vessels  with  markedly  sclerotic  wall^  whlK' 
others  farther  removed  from  the  hyaline  cyl 
inders  arc  quite  normal  in  apjiearance.  ( )ne 
of  these  tumors  presents  a  .somewhat  dilferent 
jiicture  rn  masse  than  the  other,  a  dilTerence 
which  I  interpret  as  rejiresenting  a  \(Uingi-r 
stage  of  the  growth  of  this  peculiar  tiiinor 
form. 

In  tlu'  I'irst  case  »)ne  is  sliiuk  by  the  i)ro- 
fuse  vascularity  of  the  growth,  the  consj)icu- 
ous  element  being  the  large  number  of  dilated 
lymj)h  and  blood-caj)iIIaries  and  spaces. 
The  ramification  of  the  capillaries  is  easily 
made  out  as  they  stand  out  sharply,  often  con- 
taining a  line  of  red  blood-cells.  The  hyaline 
cords  are  not  in  this  case  so  large  or  .so  defi- 
nitely circumscribed  as  will  be  described  in 
Case  2.  The  connective-tissue  elements  are 
much  less  conspicuous,  as  they  are  so  scattered 
aiiKjng  the  lymph-sjiaces,  and  have  not,  in 
this  younger  stage  of  the  tumor,  undergone 
the  same  degree  of  sclerosis  and  hyaline 
change,  which  is  so  much  more  evident  in 
the  second  case  as  a  result  of  the  restriction 
of  blood  and  lymj)h  supj^ly.  One  is  im- 
pressed, however,  by  what  seems  to  be  a 
significant  fact.  In  certain  areas  wlurc  iIk- 
sections  show  most  clearly  the  curling  and 
branching  of  caj)illaries  in  a  single  plane,  one 
can  see  between  the  unbroken  endothelium 
and  the  connective  tissue  whi(  h  makes  up  the 
framework  of  the  tumor,  small  areas  of  the 
hyaline  whi(  h  from  its  very  relation  suggests 
that  it  is  a  .secretion  profluc  t  of  the  endothe- 
lium. Where  the  massing  of  this  material 
is  more  marked  one  sees  that  the  lumen  of  the 
s[)aces  is  corresjK)ndingly  restricted  until 
we  have  in  some  fields  the  small  cell  inclusions 
referred  to  above.  This  jxripheral  distri 
bution  of  hyaline  I  believe  to  be  but  a  c  haiu c 
one.  as  in  other  fields  one  i^  eoiialK'  allra*  led 
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by  the  fact  that  the  hyahne  strands  are  defi- 
nitely included  within  a  single  line  of  endothe- 
lium and  contain  no  cell  inclusions,  the  hyahne 
substance  here  being  quite  certainly  a  secre- 
tion within  the  lumen  of  the  capillaries. 

In  the  second  case,  one  is  struck  by  a  more 
characteristic  appearance  of  the  hyaline  tubes. 
Here  we  have  the  same  cellular  elements  as 
described  above,  but  in  somewhat  altered 
proportion  and  arrangement  of  these.  There 
are  seen  definite  trabecute  of  connective  tissue 
to  form  a  framework,  including  capillaries  of 
large  caliber.  Both  these  factors  are  mark- 
edly sclerotic.  Within  the  enclosure  of  these 
trabecular  is  seen  the  much  twisted  and  whirl- 
like arrangement  of  the  hyaline  cords.  The 
structure  here  is  not  essentially  different 
from  that  in  Case  i ,  but  we  notice  a  relative 
lack  of  connective  tissue  fibers  and  of  capil- 
laries and  lymph  spaces  seen  above.  But 
here  the  hyahne  cords  are  larger  and  do  not 
show  the  earher  stages  of  cell  degeneration. 
The  distribution  of  hyaline,  too,  is  generally 
one  of  secretion  within  the  lumen,  as  evidenced 
by  the  external  lining  which  these  cords  show. 

The  interpretation  to  be  made  then  from 
these  observations  is  this: 

1.  That  the  tumors  in  question  arise  from 
abnormal  prohferation  of  blood  and  lymph 
capillaries  and  spaces. 

2.  That  the  endothelial  lining  of  these 
capillaries  and  spaces  gives  rise  to  a  secretion 
of  some  material  which  gives  the  staining  re- 
action of  connective  tissue  hyaline. 

3.  That  this  hyaline  substance  receives 
a  chance  distribution  centrally  or  peripherally 
to  the  secreting  cells. 

4.  That  the  excessive  proliferation  of  the 
vascular  elements  meeting  the  resistance  of 
the  firmer  connective-tissue  framework  and 
of  the  increasing  resistance  of  the  hyaline 
material,  tends  to  assume  a  much  twisted, 
curhng,  convoluted  structure. 

5.  That  the  increasing  tension  within  these 
convolutions  from  proliferation  and  excessive 
hyaline  formation,  causes  first  a  shutting  off 
of  the  vascular  supply  to  the  tissue  and  ulti- 
mate necrosis  of  the  endothelial  cells  and 
tends  also  to  restrict  the  nutrition  of  the  con- 
nective-tissue elements  with  resulting  sclero- 
sis and  hyaline  degeneration. 


That  the  tumors  are  not  of  connective- 
tissue  origin,  I  think  is  proved  in  that  they 
quite  clearly  are  associated  with  endothehal 
structures  and  in  all  stages  show  no  relation 
to  the  connective- tissue  elements  they  enclose. 
Any  degeneration  of  connective-tissue  stroma 
which  may  be  demonstrable  in  these  tumors. 
I  beheve  to  be  but  secondary  to  a  primary 
change  in  the  endothelium  in  contradistinc- 
tion to  the  \dew  of  Ewetsky  (6). 

That  the  hyahne  secretion  is  not  perithehal 
in  origin  as  Lubarsch  states.  I  believe  to  be 
evidenced  by  the  fact  that  these  hyaline  in- 
clusions are  seen  to  be  within  an  endothelial 
boundary  in  the  greater  part  of  the  growth. 

Baumgartner,  following  the  view  of  Malas- 
sez,  thinks  the  cells  composing  the  main  part 
of  this  form  to  be  epithelial.  He  further 
thinks  these  cells  exist  in  conjunction  with  a 
mucoid  substance.  The  preponderance  of 
this  latter  element  he  explains  as  due  to  the 
greater  vitahty  of  the  mucin  over  the  epithe- 
lium. He  further  explains  the  growth  as 
centrifugal  in  its  course.  That  the  cells  are 
epithehal  he  attempts  to  prove  by  the  fact 
that  they  do  not  seem  to  him  to  have  any 
connection  wdth  the  blood-vessels.  He  de- 
scribes them  as  being  atx^^ical  in  the  center, 
but  showing  the  characteristics  of  cuboidal 
and  columnar  cells  at  the  periphery  of  his 
sections.  They  do  not  show  signs  of  being 
secretory  so  therefore  he  concludes  that  the 
mucoid  substance  is  not  a  secretion  of  these 
cells,  nor  is  this  substance  a  degeneration  or  a 
vegetative  development  of  these  cells.  By 
staining  reactions  he  is  satisfied  that  the  mate- 
rial is  not  myxomatous  but  true  epithelial 
mucin  in  nature.  '  In  a  re\dew  of  400  cases 
described  as  cylindroma  he  chooses  83  as  true 
to  the  type.  Seventy-four  of  these  are  de- 
scribed from  the  head,  three  from  the  sacral 
region.  He  explains  the  presence  of  mucoid 
tissue  as  an  embryonic  remains  similar  to  the 
vitreous  of  the  eye,  and  cites  the  existence  of 
27,  cases  from  the  orbit  to  substantiate  this 
relation.  The  description  of  cyhndroma-like 
areas  in  teratoids  lends  further  weight  to 
his  theory  of  the  embryonic  origin  of  this  sub- 
stance. That  the  epithelial  relation  of  the 
cells  in  these  tumors  is  not  valid.  I  can  only 
combat  with  the  evidence  which  I  have  offered. 
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Fig.  I.    Cylindroma  of  the  tonRuc  (low  power),  showing  -  ^'^  's        -'%  '     '4V^  C^^^^^*^^*- 

*racterisli'c  appearance  of  the  endothelial-cell  cords  and       i^^  *         ^       '  ••      ,  Vi*        1.         ■      i 


characteristic  appearance  ui  mc-  cuuuiticu. 
nests  and  the  hyaline  cylinders  and  knol)s 

Moreover,  following  the  analogy  of  this  mu- 
coid substance  with  the  vitreous  we  must  look 
for  a  cell-matri.x  which  will  be  the  origin  of  this 
mucin  just  as  the  vitreous  takes  its  (jrigin  in 
the  epithelium  of  the  posterior  zone  of  the 
ciliary  Ixxly.  That  the  substance  is  not  mu- 
cin is  certain  in  these  two  cases  and  that  it  is 
a  secretion  of  the  cells  seems  a  logical  conclu- 
sion though  the  secretory  power  of  these  cells 
cannot  be  pnnefl.  The  underlying  idea  of 
Baumgartner  and  others  that  these  tumors 
are  possibly  embryonic  in  origin  and  assume  a 
development  during  extrauterine  life,  is  a 
conception  which  seems  quite  tenable. 

That  the  cylindroma  may  be  described 
fitly  as  a  tumor  entity.  I  believe  is  justifiable 
because  of  the  fact  that  several  of  the  cases 
dcscribefl  under  this  title  have  shown  no 
clinical  or  pathological  relation  to  either  car- 
cinomata.  >arcomata.  or  enchondromata.  as 
l)elievcd  to  be  the  ca.se  by  Foerster  (7).  K. 
Volkmann  (8).  and  R.  Maier  ^9).  .\  recent 
rei>ort  by  Richard  Weil  fio)  of  a  parotid 
tumor  which  he  has  considered  as  an  example 
of  cylindroma,  gives  evidence  of  the  frequent- 
Iv  mistaken  identitv  of  this  tumor  form.      The 


the  ril.ilioii  'il  r(miic(li\<'  li--,iic  >trcmia  to  tin-  cmlntliclial 
cells  and  hyaline  tubes,  and  the  intimate  relation  of  the 
hyaline  to  the  endothelium  of  capillaries  and  lymph- 
spaces. 

clinical  liistory  of  his  tumor  might  fall  well 
within  the  limits  of  the  cylindroma,  but  his 
brief  discussion  of  its  histological  nature  and 
his  i)hotomicrograph  certainly  do  not  con- 
form to  the  type  of  tumor  I  am  describing  as 
cylindroma.  It  is  undoubtedly  such  degenera- 
tive forms  of  ei)itheliomata  that  have  so 
complicated  the  exact  classification  of  the 
cylindroma.  Cylindroma  is  a  descriptive 
term.  But  the  cell  of  the  cylindroma  does 
not  partake  in  character  or  arrangement  of 
the  features  of  the  basal  cell.  Dr.  Oberlin's 
Case  3.  from  the  uterus,  is  also  an  example 
of  a  malignant  growth  with  degenerative 
areas  of  the  nature  of  cylindroma.  Such 
cases  sh(juld,  I  believe,  be  called  sarcoma 
cylindromatosum  to  express  this  resemblance 
to  cylindroma.  True  cylindromata  .show  few 
degenerative  changes,  in  some  cases  mucin 
being  demonstrable.  On  the  contrary,  they 
seem  relatively  benign  and  evidence  micros- 
copically only  the  arrangcmcnl  ;ind  elements 
described  abo\e. 
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T'ig.  3.  Cylindroma  ul  the  lonj,'iR-.  The  dcii-e  connec- 
tive-tissue capsule  is  shown  enclosing  the  tumor  and  sepa- 
rating it  from  the  tongue  muscle. 

The  exact  nature  and  origin  of  the  cyHn- 
droma  which  will  lead  to  its  final  classifica- 
tion among  tumors  must  remain  undecided. 
I  believe,  however,  that  the  evidence  submit- 
ted in  my  cases  combined  with  that  of 
similar  reports,  points  to  a  logical  conclusion. 
In  the  belief  that  the  endothelium  may  take 
part  in  the  formation  of  sarcomata,  the  cylin- 
droma should  be  considered  as  a  variable  form 
of  sarcoma,  according  to  Borst  (11).  True 
cyhndroma  is  not  clinically  or  microscopically 
of  the  character  of  sarcoma,  however.  The 
tissue  is  not  sarcomatous  and  not  infiltrating, 
but  is  sharply  circumscribed  by  a  connective- 
tissue  capsule.  If  then  we  consider  this  form 
as  essentially  endotheHomatous,  in  what  does 
it  take  its  origin?  From  the  cases  of  true 
cyhndroma  described  in  the  literature,  we 
are  struck  by  the  benignity  of  the  form.  The 
clinical  history  usually  is  that  of  a  slow 
growing  nodule  lasting  over  a  period  of  years. 


The  one  history  which  I  submit  may  seem  to 
indicate  an  exception  to  this  statement.  \\i 
cannot  be  certain,  however,  that  the  history 
of  more  rapid  growth  in  the  last  three  months, 
is  not  due,  in  this  case,  to  some  degree  of  in- 
fiammatory  infiltration  due  to  the  mechanical 
irritation  of  the  tumor  proper.  Considering 
then  the  long  history,  the  benignity,  and  the 
simplicity  of  the  tumor-element  —  a  connec- 
tive-tissue hyaline  on  a  base  of  capillaries 
it  seems  logical  from  pathological  experience, 
to  consider  this  of  the  nature  of  angioma, 
simplex  or  perhaps  hypertrophicum.  In  this 
event  cylindroma  may  be  described  as  of 
embryological  origin,  of  a  type  of  angioma, 
assuming  its  clinical  characters  usually  some 
time  in  adult  life.  The  hyahne  may  be  be- 
lieved in  this  case  to  represent  some  sort  of  an 
attempt  on  the  part  of  the  body  at  a  repara- 
tive process  in  the  existing  angioma. 

Further  evidence  as  to  the  duration  of 
growth,  location,  clinical  manifestations,  and 
microscopical  characters,  in  young  forms 
alone,  can  give  this  tumor  its  definite  place 
in  the  classification  of  tumors.  Until  then 
it  may  quite  logically  be  considered  under 
the  title  of  cyhndromd,  endothehoma  cylin- 
dromatosum,  or  angioma  cylindromatosum. 

I  desire  to  express  my  gratitude  to  Drs. 
Warthin  and  Weller  for  valuable  assistance 
and  advice  in  making  this  report. 
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Between  the  pathologist  and  the  clinician  there  is  always  a 
certain  antagonism  of  attitude  with  reference  to  the  curability  of 
any  given  disease.  The  clinician  is,  and  naturally  must  be,  more 
or  less  optimistic  as  to  the  results  of  therapy;  and  only  with  the 
greatest  reluctance  is  he  convinced  of  the  weakness  or  total  failure 
of  his  therapeutic  means  and  methods.  The  pathologist,  with  the 
opportunities  afforded  him  by  tissue  examination  and  autopsy, 
has  the  advantage  of  the  very  last  word;  and  he  becomes  pessi- 
mistic as  to  ultimate  cure  because  of  his  constantly  recurring  experi- 
ence of  finding  evidences  of  active  disease  in  cases  clinically  cured. 
This  clash  of  opinion,  clinical  and  pathological,  is  not  shown  else- 
where to  such  a  degree  as  in  the  case  of  the  veneral  diseases, 
gonorrhea  and  syphilis.  It  took  much  work  on  the  part  of  the 
pathologist  to  convince  the  practitioner  that  clinically  cured  cases 
of  the  so-called  "lesser  disease"  were  only  apparent  cures,  and 
that  the  gonorrhea-infected  individual  remained  for  an  indefinite 
period  a  germ-carrier,  not  only  dangerous  to  himself  but  much 
more  so  to  his  future  sex-partner.  Likewise  in  the  case  of  syphilis, 
therapeutic  optimism  has  in  recent  years  received  severe  blows 
at  the  hands  of  the  pathologist.  The  frequency  of  latent  syphilis 
of  the  heart,  aorta,  and  central  nervous  system,  the  demonstra- 
tion of  spirochetes  in  conditions  (paresis,  tabes,  etc.)  until  very 
recently  regarded  as  parasyphilitic  in  nature  and  etiology,  thus 
proving  these  conditions  to  be  still  active  infections,  have  somewhat 
shaken  clinical  optimism.  Cures  once  promised  after  a  year  of 
active  treatment  have  passed  through  the  two-,  three-,  and  five-year 
limit,  and  now  some  clinicians  are  advising  the  syphilitic  to  take 
interval  treatment  over  a  period  of  many  years  or  even  throughout 
his  lifetime  if  he  will  escape  the  uncertain  chances  facing  everyone 
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who  acquires  this  disease.  The  wave  of  therapeutic  t)ptiniism 
excited  by  salvarsan  and  tlie  negative  Wasserniann  reaction  even 
now  is  subsiding. 

It  has  been  my  experience  as  a  jiathologist  to  become  very 
pessimistic  as  to  the  curative  effects  of  any  of  the  jiresent-day 
methods  of  treating  syphilis.  Before  the  sjMrochete  l)ecame  an 
absolute  pathognostic  sign  of  the  presence  of  this  disease,  certain 
myocardial,  aortic,  and  testicular  changes  were  regarded  by  the 
patliologist  as  well-nigh  positive  jiroof  of  syphilis.  The  practically 
constant  occurrence  of  these  changes  in  the  bodies  of  cases  of 
clinically  cured  syphilis  gave  the  pathologist  good  reason  to  believe 
that  he  was  dealing  with  a  still  active  i)rocess,  although  he  had  no 
means  of  proving  this.  The  pathologist's  judgment  of  these 
conditions  is  now  confirmed  by  the  demonstration  of  the  spirochete 
of  syphilis  in  such  lesions.  Localized  tissue  lesions  of  the  smallest 
size  and  of  the  simplest  nature  (fatty  degeneration,  edema,  etc.), 
that,  a  few  years  ago,  would  not,  by  any  possibility,  have  been 
regarded  as  syphilitic,  have  been  shown  to  be  evidences  of  the 
local  presence  of  spirochetes.  I  have  elsewhere  urged  the  fact 
that  our  conceptions  of  syphilis,  both  ])athological  and  clinical, 
must  be  reshaped  in  the  light  -of  the  spirochete;  and  that  much 
work  needs  to  be  carried  out  along  this  line.  The  methods  for  the 
demonstration  of  this  organism  in  the  tissues  should  be  made  a 
part  of  the  routine  autopsy  microscopic  examination. 

In  my  laboratory  we  have  used  Levaditi's  original  method  with 
great  success,  and  this  is  at  the  present  time  the  only  method  of 
any  value  in  demonstrating  the  presence  of  spirochetes  in  tissue. 
Its  success  will  depend  in  the  first  place  upon  the  freshness  of  the 
tissues.  In  my  experience  the  spirochetes  of  syphilis  quickly  disap- 
pear from  body  tissues  after  the  body  b^'comes  cold.  Our  necessity 
of  having  to  make  autopsies  very  soon  after  death  has  been  a  very 
great  advantage  in  this  respect.  Tissues  taken  from  a  warm  body 
within  one  to  two  hours  after  death  and  immediately  fixed  in  10 
per  cent,  formol  for  at  least  twenty-four  hours  (better  for  three 
days),  then  put  through  the  Levaditi  method  and  blocked  in 
I)araffin  give  the  best  results.  A  formalin  neutral  in  reaction  and 
that  has  not  been  kept  in  wooden  casks  should  be  used.  When 
properly  prepared  the  number  of  spirochetes  at  times  demonstrable 
in  the  tissues  of  congenital  and  active  acquired  syjjhilis  is  inc-redibly 
large.  In  tlie  case  of  old  latent  syphilis  the  search  for  the  organisms 
often  becomes  a  prolonged  hunt,  and  much  time  may  be  consumed 
in  finding  active  lesions  and  demonstrating  sj)irochetes  within  them. 
No  one  should  think  that  this  is  wholly  an  easy  matter.  With  an 
autopsy  service  of  fifty  to  sixty  cases  a  year  the  time  of  one  assist- 
ant may  easily  be  taken  wholly  for  this  work,  should  histological 
lesions  of  syphilis  be  found  only  in  one-third  of  these.  Such  an 
arrangement  I  have  had  temporarily,  but  even  with  this  advan- 
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tage,  the  work  has  gone  slowly  enough.  It  may,  however,  be 
greatly  expedited  by  confining  the  work  to  the  organs,  heart,  aorta, 
testicles,  and  adrenals,  most  commonly  the  site  of  latent  syphilis, 
and  by  making  control  blocks  of  all  parts  of  the  organ  or  tissue 
for  quick  survey  in  ordinary  hematoxylin  and  eosin  staining. 
Should  such  control  blocks  show  lesions  recognizable  as  those 
possibly  due  to  the  localization  of  spirochetes,  the  corresponding 
block  in  Levaditi  preparation  is  then  examined  first  before  a  gen- 
eral examination  of  all  the  Levaditi  blocks  is  made.  If  the  blocks 
taken  are  small,  as  they  should  be,  the  neighboring  Levaditi  block 
is  very  likely  to  show  some  active  process  also.  It  may  happen, 
however,  that  the  hematoxylin  and  eosin  sections  alone  show 
active  lesions.  The  experiment  of  removing  the  paraffin  and  then 
putting  the  remaining  portion  of  the  block  through  Levaditi  may 
be  tried,  but  we  have  not  found  this  procedure  very  satisfactory. 

In  the  pathological  service  of  the  University  of  Michigan  there 
were  from  1912  to  1914,  forty-one  autopsy  cases  (one-third  of  the 
adult  cases)  that  on  microscopic  examination  showed  active  syphilis, 
determined  either  by  the  presence  of  the  spirochetes  or  by  charac- 
teristic tissue  lesions.  In  the  latter  the  spirochetes  are  being 
demonstrated  as  fast  as  the  work  can  be  carried  out;  and  this 
has  already  been  accomplished  to  such  an  extent  in  Class  I,  all 
cases  in  Class  II,  and  in  ten  cases  in  Class  III  (one-half  of  the 
latent  cases)  as  to  leave  no  doubt  of  the  correctness  of  the  diagnosis 
in  all  of  the  cases.  A  preliminary  report  of  this  investigation  was 
presented  before  the  Association  of  American  Physicians  in  1914, 
and  the  publication  of  this  paper  has  been  delayed  in  the  hope 
that  we  might  be  able  to  demonstrate  the  presence  of  spirochetes 
in  all  of  the  "cured"  and  unsuspected  latent  cases.  This  is  only 
half  completed.  The  labor  has  been  much  greater  than  at  first 
anticipated.  SLx  weeks  were  spent  on  the  heart  of  one  case  before 
a  small  group  of  spirochetes  was  finally  found.  In  eight  cases  in 
Class  III,  my  assistant,  Miss  Wilson,  demonstrated  spirochetes  in 
the  heart  muscle,  but  this  work  occupied  a  large  part  of  a  year. 

The  clinical  history  of  a  part  of  these  cases  gave  no  suspicion  of 
the  existence  of  a  previous  sj^^hilitic  infection;  in  others  there 
was  a  doubtful  or  suspicious  history  of  the  disease;  while  in  a 
smaller  number  the  patient  had  been  treated,  or  was  at  the  time 
of  death  undergoing  treatment,  for  syphilis.  In  the  majority  of 
cases,  it  will  be  seen,  the  clinical  diagnosis,  and  consequently  the 
treatment,  entertained  no  suspicion  of  the  existence  of  latent 
syphilis.  In  those  cases  in  which  syphilis  was  suspected  or  diag- 
nosed the  treatment  in  part  had  been  regarded  as  adequate  by  the 
patient  and  previous  physicians,  but  a  new  course  of  treatment 
had  been  instituted  after  coming  to  the  hospital.  In  a  small  number 
of  cases  the  treatment  had  been  more  modern ;  the  use  of  salvarsan 
had  been  thoroughly  carried  out  and  the  case  regarded  as  clini- 
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cally  curt'd.  As  the  taking  of  the  Wasserinann  reaction  lias  heen 
made  only  during  the  last  year  a  part  of  the  regular  examination 
routine  for  our  hospital  cases,  it  was  made  in  the  case  of  only  u 
small  number  of  those  in  whom  syjihilis  was  unsuspected.  In  the 
case  of  those  in  whom  the  infection  was  suspected  or  diagnosed 
it  was  regularly  made.  Notes  concerning  the  Wassermann  are 
given  with  each  case. 

I  have  accordingly  divided  the  forty-one  cases  into  three  classes: 
(1)  cases  in  which  there  was  a  known  histt)ry  of  syphilis,  with 
treatment  regarded  as  adequate  and  resulting  in  a  cure;  (2)  cases 
in  which  the  syphilitic  infection  was  recognized  as  still  active, 
treatment  being  continued;  (3)  cases  in  which  a  syphilitic  history 
could  not  be  obtained  or  was  specifically  denied  by  the  patient,  the 
clinical  diagnosis  not  including  syphilis  and  no  antisyphilitic 
treatment  given. 

CL.\SS   I. — CASE.S  WITH   \  HISTORY   OF   RECOGNIZED   SYPHILIS, 
TREAT.MEXT,   AND   CLINICAL  CURE. 

1.  Case  C. — Age,  sixty-two  years.  Chancre  when  a  young 
man;  treated  by  physician;  never  any  other  symptoms  of  the 
disease;  apparent  cure.  Xo  history  of  alcoholism.  Wassermann 
not  made.  Clinical  diagnosis  of  enlarged  prostate.  Operation. 
Death. 

Pathological  Diagnosis.  Postoperative  infection.  Chronic  puru- 
lent pyelonephritis.  Old  syphilis.  Healed  gummata  of  liver  and 
testis.  Orchitis  chronica  fibrosa  syphilitica.  Chronic  epididy- 
mitis.   Emphy.sema.    Active  syphilis  in  myocardium  and  aorta. 

2.  Case  M. — Age,  sLxty-three  years.  "Cured  syphilis."  No 
symptoms  since  chancre  when  a  young  man.  Clinical  diagnosis 
of  ])eritonitis  following  operation  on  bladder.     No  Wassermann. 

Pathological  Diagnosis.  Postoperative  peritonitis.  Chronic 
cystitis.  Papilloma  of  bladder.  Chronic  prostatitis  and  vesiculitis. 
Patty  degeneration  of  all  organs.  Bronchopneumonia.  Latent 
syphilis  in  myocardium,  aorta  and  testes. 

3.  Case  P. — Age,  sixty-four  years.  No  history  of  infection. 
Treated  with  mercury.  "Cured."  Blood  gave  a  positive,  and 
cerebrospinal  fluid  a  negative  Wassermann.  Clinical  sym])toms 
cardiac.    Question  of  aortic  aneurism. 

Pathological  Diagnosis.  Mitral  insnfJicicncy  and  stenosis. 
Aortic  insufficiency.  Relative  tricuspid  iiisufhciency.  Chronic 
parenchymatous  nejjhritis.  General  atherosclerosis.  Chronic 
passive  congestion  of  all  organs.  Healed  infarcts  in  lungs  and 
kidneys.    Thrombosis.    Latent  syphilis  of  heart  and  testes. 

4.  Case  K. — Age,  forty-nine  years  (?).  Sudden  death  following 
fracture  of  bones  of  leg.  "Cured"  sy[)hilis  when  a  young  man. 
Chronic  drinker.    No  Was.sermann.    Clinical  diagnosis  of  embolism. 
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Pathological  Diagnosis.  Fracture  of  right  tibia  and  fibula. 
Thrombosis  of  veins  of  right  leg.  Embolus  in  left  pulmonary  artery. 
Fat  embolism  of  lungs.  Early  stage  of  alcoholic  cirrhosis.  Active 
syphilis  in  heart  and  aorta.    Advanced  syphilitic  fibroid  orchitis. 

5.  Case  S. — Age,  forty-five  years.  Chancre  when  young. 
Treated.  Later  tertiary  recurrence.  Treatment  resumed.  "  Cured." 
Drinker.  No  Wassermann.  Committed  suicide  with  carbolic 
acid. 

Pathological  Diagnosis.  Carbolic  acid  poisoning.  Latent  s}T)hilis. 
Saddle-nose.  Gumma  of  spleen.  Active  syphilis  of  heart,'  aorta, 
adrenals,    and    testicles.      Advanced    orchitis    syphilitica   fibrosa. 

6.  Case  M. — Age,  seventy  yesiTs.  Syphilis  when  a  young  man. 
"Cured."  Chronic  drinker.  Clinical  diagnosis  of  uremia.  No 
Wassermann. 

Pathological  Diagnosis.  Chronic  parenchymatous  nephritis. 
Chronic  prostatitis,  vesiculitis,  pyelitis,  and  cystitis.  Localized 
chronic  leptomenmgitis.  Coronary  sclerosis.  Hypernephroma  of 
right  kidney.    Active  syphilis  in  aorta,  myocardium  and  testicles. 

7.  Case  R. — Age,  fifty-nine  years.  Date  of  infection  not  known. 
Treated.  "Cured."  No  history  of  alcoholism.  Wassermann 
negative.  No  clinical  symptoms  of  syphilis.  Clinical  diagnosis  of 
tumor  of  kidney. 

Pathological  Diagnosis.  Hypernephroma  of  right  kidney. 
Chronic  parenchymatous  nephritis,  prostatitis,  vesiculitis,  and 
cystitis.  Old  tubercles  in  bronchial  nodes.  Gummata  of  spleen 
and  liver.  Active  syphilis  of  myocardium,  aorta,  spleen,  liver,  and 
testes. 

8.  Case  L. — Age  (?).  Syphilitic  infection  twenty-three  years 
ago.  Treated  with  mercurials.  "Cured."  Chronic  alcoholism. 
Died  of  croupous  pneumonia.  Both  blood  and  cerebrospinal  fluid 
gave  a  negative  Wassermann. 

^  Pathological  Diagnosis.    Croupous  pneumonia.    Syphilitic  hepa- 
titis.   Syphilis  of  the  aorta,  heart,  adrenals,  and  testes. 

9.  Case  Mrs.  J.— Age,  (?)  Time  of  infection  unknown.  No 
clmical  signs  of  syphilis.  Blood  and  cerebrospinal  fluid  gave 
negative  Wassermann.     Diagnosis  of  nephritis. 

Pathological  Diagnosis.  Chronic  parenchymatous  nephritis. 
Syphilitic  aortitis.  Fibroid  heart.  Chronic  cystitis.  Emphysema. 
Chronic  vaginitis. 

10.  Case  F.— Age,  fifty-four  years.  Chancre  at  fifteen  years 
of  age.  Treated.  Never  any  other  symptoms.  Moderate  drinker. 
Wassermann  negative.     Carcinoma  of  rectum. 

Pathological  Diagnosis.  Adenocarcinoma  of  rectum.  Second- 
aries in  pelvis  and  peritoneum.  General  cachexia.  Amyloid 
spleen.  Syphilitic  contracted  kidney.  Active  syphilis  of  heart, 
aorta,  and  testes. 
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11.  Case  G. — Age.  forty-five  years.  Chancre  twelve  years 
ago.  Treated.  "Cured."  Wasserniann  negative.  Clinical  diag- 
nosis of  chronic  valvular  disease. 

Pathological  Diagnosis.  Aortic  insufficiency.  Aneurism  of 
ascending  aorta.  Active  syphilitic  lesions  in  heart,  aorta,  and 
testes. 

CL.\SS   II.— CASES   OF   CLINICALLY   ACTIVE   SYPHILIS. 

12.  Case  W. — Age  (?).  Date  of  infection  unknown.  Blood 
and  sjMiial  fluid  gave  positive  ^Yassermann.  Under  treatment  for 
syphilis  of  central  nervous  system.    Died  of  pneumonia. 

Pathological  Diagnosis.  Acute  purulent  l)ronchopneumonia. 
Active  syphilitic  aortitis  and  meningoencephalitis.  Fatty  liver 
and  heart.     General  marasmus. 

13.  Case  T. — Age.  forty-seven  years.  Denied  syphilitic  infec- 
tion. Symi)toms  of  tahes.  No  history  of  alcoholism.  No  Wasser- 
mann.     Under  antisyphilitic  treatment. 

Pathological  Diagnosis.  Aictve  s>i)hilitic  leptomeningitis.  Mil- 
iary gummata  in  cord  and  brain.  Diffuse  degeneration  and  sclerosis 
of  cord  and  brain.  Chronic  ])arenchymatous  nephritis.  Active 
syphilitic  lesions  in  heart  and  aorta.    Orchitis  syphilitica  fibrosa. 

14.  Case  H. — Age.  forty-four  years.  Physician.  Accidental 
infection  nine  years  previously.  Blood  and  spinal  fluid  gave  posi- 
tive \\'assermann.    Under  acti^'e  treatment.    Early  stage  of  paresis. 

Pathological  Diagnosis.  Syphilis.  Paresis.  Acute  purulent 
pneumonia.  Subacute  parenchymatous  nephritis.  Acute  purulent 
pyelitis.  Chronic  cystitis.  General  atherosclerosis.  Active 
syphilitic  lesions  in  brain,  cord,  heart,  aorta,  liver,  adrenals,  and 
testicles. 

15.  Case  \V. — Age,  forty-four  years.  Had  hard  chancre  when 
twenty-one  years  old.  Secondaries.  Treated.  Now  shows  early 
stage  of  tabes.    Wassermann  positive.    Under  active  treatment. 

Pathological  Diagnosis.  Syphilis.  Tabes.  Active  syphilitic 
lesions  in  brain,  cord,  heart,  aorta,  liver,  and  testicles.  Acute 
parenchymatous  nephritis.  Chronic  cystitis,  vesiculitis,  and  pros- 
tatitis.   Healed  tuberculosis  of  bronchial  nodes. 

16.  Case  S. — Age.  forty-five  years.  Chancre  fourteen  years  ago. 
Now  symptoms  of  tabes.  Wassermann  ])ositive.  Saharsan  by 
intraspinal  injections.     Arsenical  poisoning. 

Pathological  Diagnosis.  Syphilis  of  l)rain,  cord,  heart,  aorta, 
pancreas,  and  testes.    Chronic  interstitial  nei)hritis. 

CLASS   III. — .SYPHILID   DENIED    OR   NOT   SUSPECTED   CLINICALLY. 

17.  Case  G. — Age,  si.xty-three  years.  Denied  venereal  disease. 
No  history  of  symptfjms  of  syphilis.  No  Wassermann.  No  alco- 
holism.   Clinical  diagnosis  of  prostatic  enlargement.    Operation. 
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Pathological  Diagnosis.  Croupous  pneumonia.  Early  stage  of 
meningitis.  Hypertrophy  and  dilatation  of  heart.  Arteriosclerosis. 
Chronic  parenchymatous  nephritis  and  pyelitis.  Chronic  cystitis 
and  prostatitis.    Syphilitic  lesions  in  heart,  aorta,  and  testes. 

18.  Case  D. — Age,  sixty  years.  No  history  of  syphilis.  Xo 
Wassermann.    Clinical  diagnosis  cancer  of  stomach. 

Pathological  Diagnosis.  Colloid  carcinoma  of  pylorus.  Chronic 
parenchymatous  nephritis.  Arteriosclerosis.  Syphilitic  lesions 
in  heart,  aorta,  adrenals,  and  testes. 

19.  Case  INIrs.  C. — Age,  forty-five  years.  No  history  of  syphilis. 
No  Wassermann.     Clinical  diagnosis  cystadenoma  of  ovary. 

Pathological  Diagnosis.  Cystadenocarcinoma  of  ovary.  Metas- 
tases in  liver,  spleen,  and  regional  lymph  nodes.  Syphilitic  lesions 
in  heart  and  pancreas. 

20.  Case  Co. — Age,  forty-three  years.  No  history  of  syphilis 
or  alcoholism.  No  Wassermann.  Clinical  diagnosis  of  tumor  of 
intestines. 

Pathological  Diagnosis.  Primary  lymphosarcoma  of  intestine. 
Secondaries  in  mesenteric  and  retroperitoneal  lymph  nodes,  kid- 
nej'^,  and  liver.  Chronic  parenchymatous  nephritis.  Fatty  cir- 
rhosis of  liver.    Syphilis  of  heart,  aorta,  pancreas  and  testes. 

21.  Case  S.— Age,  sixty-eight  years.  No  history  of  syphilis. 
No  Wassermann.  No  history  of  alcoholism.  Clinical  diagnosis 
of  carcinoma  of  stomach  and  senility. 

Pathological  Diagnosis.  Active  syphilis  of  brain,  cord,  heart, 
aorta,  and  testes.  Early  stage  of  paresis  and  tabes.  Chronic  pros- 
tatitis.    Chronic  parenchymatous  nephritis. 

22.  Case  Mrs.  S. — No  history  of  syphilis.  No  Wassermann. 
Dementia. 

Pathological  Diagnosis.  Bronchopneumonia.  Sj'philis  of  heart 
and  aorta.  Coronary  sclerosis.  Fibroid  heart.  Biliary  calculi. 
Adenomatous  polyp  of  uterus. 

23.  Case  Y. — Age,  sixty-six  years.  Syphilis  denied.  No  history 
of  symptoms.  No  alcoholism.  No  Wassermann.  Clinical  diag- 
nosis of  myocardial  insufficiency  and  coronary  sclerosis. 

Pathological  Diagnosis.  Active  syphilitic  myocarditis  with 
cardiac  thrombosis.  Syphilitic  aortitis.  Multiple  infarction  of 
lungs  and  kidneys.  Chronic  parenchymatous  nephritis.  Early 
stage  of  cirrhosis  of  liver.  Syphilitic  lesions  in  adrenals  and  tes- 
ticles.   Chronic  prostatitis,  cj'stitis,  vesiculitis,  and  pyelitis. 

24.  Case  Mrs.  Wa.— Age  (?).  Doubtful  history  of  syphilis. 
Never  pregnant.  Negative  Wassermann.  Clinical  diagnosis  of 
carcinoma  of  uterus.    Death  after  operation. 

Pathological  Diagnosis.  Carcinoma  of  uterus.  Recurrence. 
Postoperative  sepsis.  Acute  parenchymatous  nephritis.  Syphilitic 
lesions  in  heart  and  liver.     Glissonian  cirrhosis. 
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25.  Case  Mrs.  B. — A^e,  twenty-four  years.  Treated  hy  pre- 
vious physician  for  syphilis.  Syphilis  excluded  in  hospital  exam- 
ination. Wassennann  negative.  Clinical  diagnosis  of  chronic 
valvular  lesions. 

Patliological  Diagnosis.  Active  late  syphilis.  Chronic  syphilitic 
myocanlitis  and  aortitis.  Combined  stenosis  and  insufficiency  of 
mitral,  aortic,  and  tricuspid  valves.  Subacute  parenchymatous 
nephritis.  Multiple  infarcts  of  lungs  and  kidneys.  Severe  anemia. 
Fatty  liver.  Syphilitic  ulcer  of  leg.  Gangrenous  stomatitis,  syphi- 
litic with  secondary  infection.     Colloid  goitre. 

26.  Case  M.— Age,  fifty  years.  No  history  of  syphilis.  Nega- 
tive Wassennann.  Clinical  diagnosis  of  thoracic  aneurysm  and 
carcinoma  of  stomach. 

Pathological  Diagnosis.  Carcinoma  of  stomach.  Syphilitic 
lesions  in  heart,  aorta,  and  testes. 

27.  Case  K. — Age  (?).  Denied  venereal  disease.  Moderate 
drinker.    Negative  Wassennann.    Enlarged  prostate. 

Pathological  Diagnosis.  Medullary  carcinoma  of  prostate.  Gen- 
eralized metastasis.  Addison's  disease.  Hydrothorax.  Syphilis 
of  heart,  aorta  and  testes.  Subacute  parenchymatous  nephritis. 
Chronic  catarrhal  gastritis.     Hydrocele. 

28.  Case  Mc. — Age,  forty-four  years.  No  history.  Entered  in 
toxic  state.    Suspected  arsenical  poisoning.    No  Wassermann. 

Pathological  Diagnosis.  Acute  alcoholic  intoxication.  Chronic 
alcoholism.  Early  stage  of  fatty  cirrhosis  of  liver.  Chronic  paren- 
chymatous nephritis.  General  atherosclerosis.  Chronic  pachy- 
meningitis.    Syphilis  of  testes. 

29.  Case  G. — Age,  thirty  years.  Denied  venereal  disease.  Nega- 
tive Wassermann.  Moderate  drinker.  Clinical  diagnosis  of 
chloroma. 

Pathological  Diagnosis.  Primary  carcinoma  of  pancreas;  metas- 
tases in  vertebrae,  retroperitoneal  glands,  mesentery,  adrenals, 
testes,  and  bronchial  nodes.    Syphilis  of  testes. 

30.  Case  Mrs.  B. — Age  (?).  No  history  or  symptoms  of  syphilis. 
Wassermann  negative  on  blood,  4+  positive  on  spinal  fiuid.  Eight 
months  pregnant.  Clinical  diagnosis  of  tuberculous  meningitis. 
Miscarriage.     Dead  fetus. 

Pathological  Diagnosis.  Lobar  pneumonia.  Chronic  tuber- 
culosis of  bronchial  nodes.  Miliary  tuberculosis  of  lungs,  liver, 
spleen,  and  peritoneum.  Caseation  of  one  adrenal.  Syphilis  of 
myocardium  and  of  fetal  chorion. 

31.  Case  B. — Age,  forty-two  years.  Gonorrhea  at  twenty 
years  of  age.  Denied  syphilis.  Wassermann  negative.  Drinker. 
Clinical  diagnosis  of  alcoholic  cirrhosis. 

Pathological  Diagnosis.  Alcoholic  cirrhosis.  Syphilis  of  heart, 
aorta,  and  testes. 
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32.  Case  W. — Age,  seventy-eight  years.  Xo  history  of  syphilis. 
Wassermann  positive.    Xo  clinical  diagnosis. 

Fatfwiogical  Diagnosis.  Syphilis  of  heart,  aorta,  pancreas,  and 
testes.  Syphilitic  peribronchitis.  Chronic  parenchymatous  neph- 
ritis.    General  marasmus. 

33.  Case  B. — Age,  forty-eight  years.  Xo  history  of  venereal 
diseases.  Wassermann  negative.  Clinical  diagnosis  of  prostatic 
enlargement  and  uremia. 

Pathological  Diagnosis.  Primary  carcinoma  of  prostate.  IMetas- 
tases  in  liver.  Chronic  cystitis,  ureteritis,  and  pyelonephritis. 
Syphilis  of  heart,  aorta,  and  testes.  Fatty  liver  and  adrenals. 
Pulmonary  edema.  General  atrophy.  Emphysema.  Infected 
cystotomy  wound. 

34.  Case  A. — Age  (?).  X'o  history  of  syphilis.  X^o  Wassermann. 
Clinical  diagnosis  of  diabetes.     Mitral  insiifficiency. 

Pathological  Diagnosis.  Diabetes.  Atrophy  of  pancreas.  Dila- 
tation of  heart.  Purulent  bronchopneumonia.  Subacute  paren- 
chymatous nephritis.     Syphilitic  orchitis. 

35.  Case  Ar. — Age,  forty-eight  years.  X'o  history  of  syphilis. 
Wassermann  negative.    Diagnosis  of  diabetes.    Sepsis. 

Pathological  Diagnosis.  Diabetes.  Infected  squamous-cell 
carcinoma  of  finger.  Ascending  purulent  lymphangitis  of  right 
arm.    Septicemia.    Syphilis  of  heart,  aorta,  pancreas,  and  testes. 

36.  Case  Al. — Age,  sLxty-nine  years.  Denied  venereal  disease. 
Wife  had  one  miscarriage.  Drinker.  Wassermann  not  taken. 
Diagnosis  of  croupous  pneumonia  and  pernicious  anemia. 

Pathological  Diagnosis.  Croupous  pneumonia.  Syphilis  of 
heart,  aorta,  and  testes.  Syphilitic  contracted  kidney.  Anemia 
gravis.     General  atrophy. 

37.  Case  Mrs.  Bo.— Age,  fortj'-four  years.  Xo  history  of 
sj-philis.  X'ever  pregnant;  no  precautions  taken.  Wassermann 
negative.     Died  of  general  peritonitis. 

Pathological  Diagnosis.  Acute  purulent  peritonitis.  Infected 
laparotomy  wound,  posthysterectomy.  Syphilis  of  heart  and 
adrenals. 

38.  Case  W. — Age,  fifty-five  years.  Denies  venereal  disease. 
Moderate  drinker.  One  Wassermann  test  negative,  second  one 
positive.    Diagnosis  of  alcoholic  cirrhosis. 

Pathological  Diagnosis.  Alcoholic  cirrhosis.  Ascites.  Portal 
stasis.  Syphilis  of  heart,  aorta,  and  testes.  Emphysema.  Chronic 
prostatitis. 

39.  Case  J. — Age,  seventy-two  years.  Denies  venereal  disease. 
Moderate  drinker.  Wassermann  negative.  Clinical  diagnosis  of 
myocardial  insufiiciency. 

^  Pathological  Diagnosis.  Aortic  insufficiency  and  stenosis.  Sclero- 
sis of  endocardium.  Mitral  stenosis  and  insufficiency.  Cardiac 
hypertrophy  and  dilatation.  Syphilis  of  heart,  aorta,  pancreas, 
and  testes.    Syphilitic  ulcer  of  leg.    Emphysema.    Brown  indura- 
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tion  of  lung  with  multiple  infarcts.     Early  interstitial  nephritis. 
Early  stage  of  alcoholic  cirrhosis.     General  atrophy. 

40.  Case  C. — Age,  hfty-nine  years.  Denied  venereal  disease. 
No  Wassermann.  Clinical  diagnosis  arthritis  deformans  of  spine. 
Terminal  pneumonia.     Pyelonephritis. 

Pathological  Diagnosis.  Primary  scirrhous  adenocarcinoma  of 
prostate  with  metastases  in  vertebrie,  ribs,  pelvic  bones,  lungs, 
liver,  and  retroperitoneal  lymph  nodes.  Asi)iration  purulent  bron- 
chopneumonia with  abscesses  of  lung.  Multiple  abscesses  in 
kidneys.  Chronic  cystitis.  Syphilis  of  heart,  aorta,  adrenals,  and 
testes. 

41.  Case  Ca. — Age,  forty-five  years.  Denied  venereal  disease. 
One  Wassermann  test  negative;  second  one  positive. 

Pathological  ])iagnosis.  Croupous  pneumonia.  Chronic  ulcera- 
tive colitis  with  multiple  polyp  formation.  Chronic  dysentery. 
Amyloid  spleen.     Syphilis  of  heart. 

It  will  be  seen  from  tlie  above  list  that  there  are  11  cases  with 
clinical  diagnosis  of  recognized  and  treated  syphilis  regarded  clini- 
cally as  cured,  5  cases  of  active  syphilis  under  treatment  for  symp- 
toms of  the  disease,  and  25  cases  in  which  a  diagnosis  of  sj'philitic 
infection  was  excluded  clinically  because  of  absence  of  symptoms 
and  denial  of  previous  infection.  It  is  very  probable  that  some,  if 
not  the  majority,  of  the  patients  in  this  third  group  were  actually 
in  total  ignorance  of  any  specific  infection.  In  the  case  of  the 
women  it  is  practically  certain  that  this  was  the  case.  There  can 
be  no  doubt  that  many  people  acquire  syphilis  without  recognizing 
any  of  the  earlier  stages,  either  through  ignorance  of  these  or 
because  the  early  symptoms  are  slight  or  entirely  absent.  Some 
of  the  male  patients  in  this  group  no  (Iou})t  had  had  the  primary 
sore  so  long  before  that  they  had  either  forgotten  it  or  no  longer 
attached  any  importance  to  it.  Having  long  ago  accepted  that 
condition  as  cured,  they  consider  it  as  i)ast  history  and  deny  that 
it  ever  took  place.  It  is,  of  course,  a  very  common  experience 
in  dealing  with  patients  of  this  tj'pe  to  receive  repeated  denials  of 
the  occurrence  of  syphilitic  infection,  and  the  information  of  such 
an  infection  must  be  drawn  out  by  special  and  prolonged  tactics 
of  questioning.  It  is  also  possible  that  a  number  of  these  cases 
were  congenital  infections,  and  unrecognized  by  the  patients. 
Particularly  in  the  case  of  women  may  congenital  syphilis  run  an 
unrecognized  latent  course  throughout  the  patient's  lifetime. 

In  all  of  these  41  patients  the  lesions  of  active  syphilis  were 
practically  of  the  same  nature,  whether  in  cases  that  had  been 
treated,  or  were  being  actively  treated,  or  had  received  no  treat- 
ment at  all.  Active  sypliiUtic  lesions  were  found  in  the  heart  in 
.'lb  cases,  in  the  aorta  in  .32,  in  the  testes  in  31,  in  the  liver  in  4, 
in  the  adrenals  in  6,  in  the  spleen  in  1  case,  pancreas  in  G  cases,  and 
central  nervous  system  in  5  cases.     As  five  of  the  patients  were 
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women,  and  deducting  these,  the  lesions  in  the  testes  occur  as 
frequently  as  those  in  the  heart.  The  organs  most  frequently  the 
seat  of  active  lesions  in  order  of  frequency  of  occurrence  would  be 
aorta,  heart,  testes,  adrenals,  pancreas,  central  nervous  system, 
liver,  and  spleen.  It  is  also  of  great  interest  to  note  that  in  these 
cases  there  were  16  cases  of  subacute  or  chronic  parenchymatous 
nephritis;  2  of  acute  parenchymatous  and  5  cases  of  interstitial 
nephritis,  although  no  relationship  between  the  syphilis  and  the 
kidney  lesions  can  be  positively  affirmed.  It  is  very  probable  that 
the  central  nervous  system  would  show  a  much  greater  rate  of 
involvement  had  this  been  regularly  examined,  but  in  the  majority 
of  these  cases  an  examination  of  cord  and  brain  was  not  permitted. 
In  all  five  of  the  active  cases  of  Class  II  the  central  nervous  system 
was  examined  and  showed  marked  syphilitic  lesions. 

In  the  determination  of  the  existence  of  syphilitic  infection  in 
any  given  case  coming  to  autopsy  the  heart,  aorta,  and  testis  in 
the  male  are  the  organs  that  should  receive  the  most  thorough 
examination.  If  the  latent  syphilis  is  present,  active  lesions  will 
be  found  in  one  or  the  other  of  these  organs  if  they  occur  anywhere 
within  the  body.  The  triad  of  interstitial  myocarditis,  aortitis, 
and  orchitis  fibrosa  may  be  taken  as  a  pathological  complex  indi- 
cating the  occurrence  of  a  syphilitic  infection  in  the  male.  In 
medicolegal  work  these  three  organs  should  be  chosen  in  preference 
to  all  others  for  microscopic  examination  when  the  question  of 
syphilis  is  concerned.  In  the  case  of  the  female,  the  heart  and 
aorta,  pancreas  and  adrenals  should  be  examined  for  evidences  of 
latent  syphilis,  and  the  lesions  in  these  organs  are,  as  a  rule,  less 
marked  than  in  the  male  body. 

The  number  of  spirochetes  in  old  latent  syphilis  is  usually  small; 
only  in  a  few  cases  have  they  been  found  in  numbers  at  all  approach- 
ing those  of  early  congenital  or  acquired  syphilis.  They  lie  in 
small  groups  or  colonies  in  small  perivascular  infiltrations;  usually 
outside  of  the  walls  of  small  veins.  This  is  particularly  true  in  the 
case  of  the  aorta,  where  the  organisms  are  never  found  in  the 
intimal  side  of  the  vessel,  but  are  found  colonized  in  the  outer 
portion  of  the  media,  or,  most  frequently  of  all,  in  the  adventitia 
around  the  veins  of  the  vasa  vasorum.  In  the  heart  muscle  they 
are  found  in  small  areas  of  connective-tissue  proliferation  and 
infiltration  around  the  smallest  branches  of  the  coronary  vessels, 
particularly  the  veins,  and  in  similar  areas  in  the  muscle.  The 
amount  of  inflammatory  infiltration  may  be  very  slight.  The 
pancreas  in  every  case  of  latent  syphilis  shows  more  or  less  pro- 
nounced increase  of  stroma,  areas  of  intralobular  pancreatitis, 
atrophy,  and  perivascular  infiltrations.  The  syphilitic  nature  of 
all  these  changes  has  not  yet  been  determined.  Only  in  one  of  the 
diabetic  cases  have  spirochetes  been  demonstrated  in  the  pan- 
creatic lesions.  It  is  of  interest  to  state  here  that  six  autopsy  cases 
of  diabetes  occurring  in  our  service  since  1907  have  all  shown 
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histological  changes  of  sypliilis,  and  in  four  of  these  cases  spirochetes 
have  been  demonstrated  in  the  myocardium.  The  adrenal  lesions 
consist  of  mononuclear  infiltrations  in  the  medullary  portion  or 
at  the  h(nm(hu->-  between  cortex  and  meduUa,  around  the  veins, 
and  also  thickening  of  the  corpuscle.  Spirochetes  have  been  demon- 
strated in  the  infiltrated  areas.  The  lesions  of  the  testes  consist 
of  vacuolation  and  disappearance  of  the  germinal  cells,  hyaline 
thickening  of  the  basement  membrane  of  the  tubules  with  gradual 
obliteration  of  the  seminiferous  tubules,  the  so-called  orchitis 
fibrosa  syphilitica  chronica.  A  state  of  fibroblastic  proliferation 
precedes  the  hyaline  change,  and  spirochetes  are  found  in  the  base- 
ment membrane  in  this  early  state.  Small  collections  of  mononu- 
clear cells  may  be  found  between  the  tubules  in  the  neighborhood 
of  small  vessels.  Spirochetes  may  be  found  in  these  areas  also. 
The  close  relationship  of  the  spirochete  to  the  seminiferous  tubules 
makes  the  entrance  of  the  organism  into  the  tubule  a  very  probable 
occurrence,  and  can  be  taken  as  a  very  strong  argument  for  the 
possibility  of  seminal  infection.  In  congenital  syphilis  and  in 
early  acquired  syphilis  I  have  found  the  testes  swarming  with 
spirochetes  even  when  no  histological  changes  can  be  recognized 
in  the  organ.  In  such  cases  great  numbers  of  spirochetes  must 
gain  entrance  to  the  tubules  and  pass  out  with  the  semen.  Tl;ie 
diflficulties  in  proving  this  are,  of  course,  very  obvious. 

I  have  taken  as  a  criterion  for  diagnosis  only  morphologically 
typical  spirochetes,  and  have  based  my  findings  only  upon  the 
demonstration  of  those  showing  characteristic  quality  and  mor- 
phology. In  addition  to  typical  organisms,  we  find  in  the  old 
latent  cases  especially  irregular  and  atypical  forms  (beaded  forms, 
straight  forms,  fragmented  forms,  thicker  or  thinner  spirals,  etc.) 
in  the  colonies  with  the  typical  forms.  I  l)elieve  these  to  be  involu- 
tion forms,  but  am  not  yet  prepared  to  make  positive  statements 
concerning  this  point.  This  point  is  now  l)eing  investigated.  The 
beaded  and  fragmented  forms  may  in  part  be  postmortem  changes, 
since  they  can  be  produced  in  spirochetes  in  syphilitic  tissues  left 
in  the  cold  or  warm  room  for  some  hours  after  removal  from  the 
body  before  the  formol-fixation.  Experiments  with  liver,  spleen, 
and  lungs  of  congenital  syphilis  containing  innumerable  spirochetes 
show  that  similar  changes  in  the  spirochetes  can  be  produced  by 
the  conditions  mentioned  above.  Taking  the  typical  spirochetes 
as  our  criterion,  there  can  be  no  question  of  any  confusion  with 
fibrillffi  of  reticulum,  elastic  tissue,  etc.  The  latter,  even  when 
heavily  jirecipitatcd  with  silver,  never  resemble  the  spirochete 
in  morphology  or  quality  to  .such  an  extent  as  to  make  confusion 
of  identity  possible. 

Our  autopsy  material  comes  ajniost  wholly  from  the  University 
Hosj>ital,  a  State  hospital  whose  patients  repr<'sent  the  average 
middle-class  population  of  the  State.  It  is  important  to  note  the 
prominent  incidence  of  latent  syphilis  in  this  class,  about  one-third 
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of  the  adult  autopsies.  Still  more  important  is  the  fact,  already 
mentioned,  that  the  greater  part  of  these  latent  cases  give  no  clini- 
cal history  of  syphilis,  and  are  in  ignorance  that  they  have  acquired 
the  disease.  They  entered  the  hospital  for  other  conditions,  most 
prominent  of  which  are  cardiovascular-renal  symptoms  and  con- 
ditions. Only  the  autopsy  reveals  that  they  are  spirochete  carriers 
and  have  a  latent  infection  of  very  low  virulence,  which  in  all  of 
the  cases  must  be  very  old,  and  not  recent,  because  of  the  fibroid 
character  of  the  lesions.  Most  of  the  lesions  found  represent 
healed  syphilitic  areas;  but  in  all  cases  active  areas  of  inflammation 
are  still  present,  and  can  always  be  found  after  a  search  more  or 
less  prolonged,  as  the  case  may  be.  The  same  histological  changes, 
often  of  the  same  degree  and  extent,  occur  in  the  heart,  aortai 
pancreas,  and  testes  of  all  cases  of  syphilis,  treated,  "cured," 
untreated,  and  unsuspected. 

The  sociological  importance  of  this  is  very  great.  It  places 
latent  syphilis  upon  a  plane  of  importance  nearly,  if  not  equalling, 
that  of  tuberculosis,  as  a  factor  opposed  to  the  health  and  progress 
of  the  race.  ^  Latent  syphilis,  I  believe,  will  be  found  to  be  the 
chief  factor  in  the  production  of  myocardial  insufficiency  and  the 
cardiovascular-renal  complex,  apparently  so  rapidly  increasing. 

My  pathological  experience  makes  me  believe  that  the  heart 
and  aorta  of  every  latent  syphilitic  are  involved  in  the  infection. 
From  the  stand-point  of  life  insurance,  latent  syphilis  becomes 
a  medical  and  sociological  factor  of  the  greatest  importance.  The 
spirochete  carrier  is  a  bad  risk.  He  is  also  a  possible  source  of 
danger  through  infection  to  those  with  whom  he  lives  in  most 
intimate  contact.  In  these  old  latent  cases  seminal  transmission 
is  probably  the  most  dangerous  possibility  to  be  considered. 

The  question  of  a  possible  reinfection  has  been  suggested  in 
explanation  of  some  of  these  cases.  No  clinical  evidence,  of  a 
second  infection,  of  course,  exists  in  any  one  of  these  cases;  and 
in  most  there  is  no  history  of  the  first  infection.  I  think  such  a 
possibility  very  improbable.  I,  myself,  have  never  seen  a  true 
reinfection,  and  regard  the  relatively  few  cases  described  in  the 
literature  as  not  above  suspicion.  Sores  in  all  respects  resembling 
the  hard  chancre  may  appear  upon  the  genitals  or  other  portions 
of  the  body  in  late  active  and  treated  cases  of  syphilis.  Even  on 
microscopic  examination  they  cannot  be  distinguished  from  the 
primary  chancre.  A  primary  sore  may  also  be  made  to  disappear 
early  by  the  use  of  preventive  or  curative  mercurial  ointments  or 
by  one  or  two  injections  of  salvarsan;  but  it  may  return  after  a 
few  weeks  or  months.  I  have  seen  several  cases  in  which  such  a 
recurrence  of  the  chancre  took  place  six  months  after  the  primary 
sore  had  disappeared  under  such  treatment,  and  without  chance 
for  reinfection.  In  one  case  recurrence  took  place  one  year  later. 
Had  opportunities  for  reinfection  been  present,  such  recurrent 
primaries  might  easily  be  regarded  wrongly  as  reinfections. 
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I  believe  that  many  of  these  latent  cases  without  history  are 
innocent  congenital  cases  or  are  the  victims  of  familial  infection. 
Congenital  syphilis,  in  the  female,  and  in  the  third  generation  has 
an  especial  tendency  to  run  a  mild  latent  course,  sometimes  with- 
out any  clinical  sign  or  symptom.  It  may  not  be  recognizable 
at  all  during  life.  The  same  thing  is  sometimes  true  of  certain 
familial  infections;  certain  members  of  the  infected  family  may 
show  absolutely  no  clinical  signs  or  symptoms,  except  perhaps  a 
positive  Wassermann.  This  may  also  be  negative.  In  other 
cases  obscure  signs  of  the  disease  (ocular  alone)  may  be  the  only 
evidence  found  of  the  infection.  The  sociological  and  medical 
problems  associated  with  congenital  syphilis  are  very  great,  and 
we  are  just  beginning  to  appreciate  them. 

As  to  the  Wassermann  reaction  in  latent  syphilis  a  certain 
percentage  of  cases  will  give  a  positive  reaction,  but  many  will  be 
found  to  have  a  negative  reaction.  Blood  and  spinal  fluid  will 
often  give  contradictory  results.  Under  given  conditions  only 
strongly  positive  reactions  have  any  positive  diagnostic  value; 
the  negative  Wassermann  cannot  be  taken  as  any  evidence  of  the 
absence  of  latent  syphilis. 

The  apparent  symbiosis  of  spirochetes  within  such  organs  as 
the  heart,  aorta,  and  testes  through  a  period  of  many  years  with- 
out causing  greater  damage  or  giving  rise  to  more  marked  symptoms 
must  be  taken  as  proof  that  the  organisms  have  a  very  low  viru- 
lence in  such  cases.  "Cured"  syphilis  in  many  cases,  if  not  all, 
is  but  a  latent  infection  or  "symbiosis,"  with  spirochetes  that 
have  a  very  low  virulence,  in  some  cases  not  much  greater  than 
that  of  the  intestinal  flora.  It  becomes  increasingly  important 
to  know  the  conditions  under  which  organisms  remaining  so  rela- 
tively inactive  over  long  periods  of  time  may  at  times  renew  their 
aggressiveness  and  cause  more  marked  damage. 

The  general  hygiene  of  the  spirochete  carrier  is  probably  of  as 
great  importance  as  the  general  hygiene  of  latent  tuberculosis. 
This  is  a  point  not  yet  sufficiently  emphasized  in  the  treatment  of 
syphilis. 

The  therapeutic  lesson  is  evident.  Promises  of  cure  within 
definite  time-limits  can  never  be  safely  made,  and  our  advice  as 
to  treatment  must  include  the  possibility  of  treatment  extended 
over  many  years.  The  syphilitic  must  be  treated  as  a  germ  carrier. 
The  latency  of  the  infection  seems  to  be  the  same  in  many  untreated 
cases  as  in  those  receiving  very  good  treatment.  Our  present-day 
treatment  seems  only  to  succeed  in  rendering  the  infection  latent 
rather  than  in  curing  it.  Clinical  cures  may  not  be  cures  at  all, 
as  ^hown  by  the  autopsy.  From  the  stand-point  of  eugenics  it 
may  also  be  said  that  absence  of  symptoms,  or  even  of  history  of 
infection,  and  negative  Wassermann  reaction  cannot  be  taken  as 
an  absolute  criterion  of  freedom  from  latent  syphilis. 
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